AD  A 0971 28 


TRINITY  RIVER  PROJECT,  TEXAS 


i- 


STATUS  REPORT  OF 
ENVIRONMENTAL  EVALUATIONS 

APPENDIX  B 

BIOLOGICAL  INVENTORY 
WITH  EFFECT  EVALUATION 


DTIC 

SELECTE 

APR  1  1981 

D 


U.S.  ARMY  ENGINEER  DISTRICT,  FORT  WORTH 
CORPS  OF  ENGINEERS 
FORT  WORTH,  TEXAS 
JUNE  1975 


DISTRIBUTION  STATEMENT  A 

Appioved  for  public  zritoMl 

Distribution  Unlimited 


8  1  3 


31  020 


SECURITY  CL  ASH  FICATION  OF  TMI»  RAPE  fWTi»n  Polo  Knf.r.rfJ _ 

^  -»>  report  DOCUMENTATION  PAGE  read  instructions 

vnl  WWWBCWI  Wlivn  r«uc _ BEFORE  COMf’LliTtNO  FORM 

1.  REFORT  NUMBER  2,  OOVT  ACCESSION  NO.  I.  RECIPIENT'S  CATALOG  NUMBER 

■-Z^> _ i£ UsAlULlA _ 

(md  Submit)  |,  TYPE  OF  REPORT  A  PERIOD  COVERED 

______  i,,  ii  .  -rir-^-  — —  t - | —  -  -'***-— •*■  —  *"  “***--  ******  ‘n  -  - 

(Status  Report  of  Environmental  Evaluations  V  Environmental  evaluation 
Trinity  River  Project,  Texas*  /-/  /  -vlC\  ;y  v  _ 

^.v  w-\c<s\  J,w^W,  u  >Hh  k-twt  rwluVw.J  •'  "E*>"T  «»*•«" 


U.  S.  Army  Engineer  District,  Fort  Worth 


Contract  or  orant  numberc*; 


»•  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS  to.  PROGRAM  ELEMENT,  PROJECT,  TASK 

,,  c  . _ „  ,  *.  j  ».  r.  ,,  AREA  *  WORK  UNIT  NUMBERS 

u.  S.  Army  Engineer  District,  Fort  Worth  — . 

P.  0.  Box  17300  (jjFr-Z-i  1 

j  Fort  Worth,  Texas  76102  V°7~  ’  ■* 


It.  CONTROLLING  OFFICE  NAME  AND  ADDRESS  X 

U.  S.  Army  Engineer  District,  Fort  Worth  (  j)  s 

P.  0.  Box  17300 

Fort  Worth,  Texas  76102 


MONITORINO  AOENCY  NAME  a  ADORESSfJf  dlttorm H  It on  Controlling  Ollleo)  IS.  SECURITY  CLASS,  (ol  Ihlo  roport) 

Unclas 

NA 

IS.,  DECLASSIFICATION/ DOWNGRADING 
SCHEDULE 


S.  DISTRIBUTION  STATEMENT  (ol  Ihlo  Roport) 


IS.  NUMBER  OF  PAOES 

Three  volumes 


Approved  for  public  release;  distribution  unlimited 


17.  DISTRIBUTION  STATEMENT  (ol  Hi#  abaltacl  aniatad  In  Block  20,  II  dllloroni  tmm  Kaport) 


It.  KEY  WORDS  (Conttnua  on  tavataa  alda  II  naaaaaaay 

Environmental  status  report 
Trinity  River  Authority 
Trinity  River  Project,  Texas 


ana  Idantlty  by  black  numbar) 


ABSTRACT  (Cantkaua  am  aarataa  #**»  M  nmaaaaty  mad  Idandlty  by  block  numbat)  Three  Volume  Status  report 

of  environmental  evaluation  of  Trinity  River  Project.  This  includes  (1) 
Authorized  Project  Plan  that  provides  for  flood  control,  recreation,  water 
^  supply,  navigation,  fish  and  wildlife  programs,  hydroelectric  power  and  the 
$  Multiple-purpose  Channel  (2)  National  Economic  Development  Plan  that  is 

1  similar  to  the  Authorized  Project  Plan,  but  has  many  features  that  delete 
adverse  effects  to  natural  resources  to  reduce  cost.  (3)  Environmental 
Quality  Plan  that  is  a  nonstructural  multiple-purpose  plan  of  no  action  in 


'  DO  i  jtZtn  1473  edition  or  *  mov  ss  is  obsolete 

(-/HIM  9 


SECURITY  CLASSIFICATION  OF  TH'S  PAC.F  (•***"  f)  *tm  frnt*r 


=H  ***=«•.--  -  ^*Jgr^ 


SECURITY  CLASSIFICATION  OF  THI j  P  AGEfRTfn  Data  Bntatad) 


'proposes  land  use  regulations  for  the  entire  Trinity  River  flood  plain 
and  proposes  water  conservation  in  lieu  of  added  development  for 
increasing  the  water  supply.  (A)  No  Action  Plan  (51  Authorized  Project 
Plan  Without  Navigation  that  includes  flood  control,  reservoir 
regulation  channel,  strengthen  existing  agricultural  levees,  and  enlarge 


Tennessee  Colony  Lake.  This  plan  reduces  some  of  the  adverse  effects  on 


natural  resources.  (6)  Authorized  Project  Plan  Without  Navigation, 
Provisions  for  Future  Navigation.  This  is  the  same  as  the  previous  plan 
except  providing  for  navigation  in  the  initial  stages  of  design  and 
construction.  (7)  Authorized  Project  Plan,  Navigation  Terminated 
Downstream  from  Dallas.  Similar  to  Authorized  Project  Plan  except  for 
the  flood  control  channel.  Tax  and  bond  issues  were  rejected  by  voters. 
Congress  directed  Corps  of  Engineers  to  cease  further  planning  for 
fiscal  year  197A  and  1975.  \ 


Accession  For 

~NTIS  GRAM  V 
DTIC  TAB  □ 
Unannounced  □ 
Justification _ 


*y - 

distribution/ 

Availability  Cedes 
•Avail  and/or 


A^lecte 


Dlst  !  Special 


APS  i  1981 


a,i . . . . . mum _ j 


TABLE  OF  CONTENTS 


Appendix  B-l  Quantitative  Vegetational  Analysis 

Appendix  B-2  Champion  Big  Trees  in  Texas  (within  the  Trinity 
River  Basin) 

Appendix  B-3  Quantitative  Fish  Sampling  in  the  Trinity  River 
Basin 

Fish  Species  Profiles 

Fish  Species  -  Environmental  Variable  Correlations 
Appendix  B-4  Mammal  Census 
Appendix  B-5  Bird  Census 

Appendix  B-6  Biological  Inventories  and  Impact  Assessment 

Invertebrates  Reported  from  the  Trinity 
River  Basin 


Fishes  of  Trinity  River  Drainage 
Amphibians  in  Trinity  River  Drainage 
Reptiles  in  Trinity  River  Drainage 
Birds  of  Trinity  River  Drainage 
Mammals  of  Trinity  River  Drainage 
Vegetation  of  Trinity  River  Drainage 


Frequency,  density  and  dominance  data  for  plant  species  located  in  Site  2,  Area 


I 

C Q 

X 

♦H 

C 

<D 

CL 

< 


Appendix  b-  1  Frequency,  density  and  dominance  data  for  plant  species  located  in  Site  3,  Area 


MO  J'NNlOOnO'OvO  t"» 

•  «•••*•••«•  {  • 

incocooini-ii-<i-i^-i  <j-  <j\ 

<N 


c^O<tiOi»Niri<}r^coco 

COcfK-UOO'StOHHHst 

CO  *-4  ,-1 


to  «J  S-3 
H  Cl 

o  a) 

OS  O 


4J  3  S-fi 

to  cr 

r-t  QJ 

a)  >j 

pS  lu 


<J-C0-i-t30^}-O\O3t-~C3COCO 

•  •••••••••« 

vaOOONM(MOrt<fN<t 

»-4  i — 1  > — I  C4  H 


ot^<fo»o3onooi<f 

•d’vOftCOCOT-tOCMCOf-tCx 

OOr-tOr-IOOOOOO 


vociHr-oovocMvJ-i.'iin 

oNtonrJifiHinnna 


ooouootAuomo«n 

•d-MNOOO'MOOONN 

n  (*1  H  r-tl-tf-l 


•o 

h  ° 
>>  U  o 

r-<  34  5 

H  fl)  M 

O  XI  o 


03  wn  i 

3  3  to  * 
o  to  o)  cu  os 


3  —  _ 

c  mo 

to  to  -H  CO  CO 
O  t3  O  X  3  S 
O  0)  0)  O  O  1-t  3 
!S  O  O  H  tS  W  Q 


OS  X  CJ  * 
03  x  * 


a  s  2  d 
4-i  a)  o 
03  oj  -o  x: 

tO  3-i  0)  4-> 

w  u  OS  o 


tO  * 

>  a  x> 
«  o 
o  o  o 
o  vi  S 
C  x  c 
to  a  o 

43  >-  4-1 
Cl  4J 

o  -  o 
O.  £  O 
E  tO 
-.■4  J2  C 

OS  3-4 

CO  O  0) 

C  rt  43 


u 

*H 

i — 1  to 

yj 

to  « 

TJ 

o 

w 

C 

o 

c 

C3 

V* 

>4  - 

u 

CJ  4-3 

*1) 

x:  <u 

44  > 

u 

• 

3  *H 

•H 

E 

u-j 

O  )4 

rH 

O 

m  Oj 

w 

3 

J-* 

-  o. 

'U 

>% 

CJ 

x:  E 

*X5 

CO  to 

o 

o 

J-i 

<  & 

> 

Cu 

c 

to 

•H 

a. 

a 

•H 

c 

4-3  - 

nJ 

rH 

•H 

•<4  E 

T-i 

CO 

-C  p 

a 

•u 

u 

'O 

a 

4J 

c 

u 

•«  oj 

•* 

to 

(A 

^  3 

•rl 

CJ  CO 

a 

E 

rH 

rH  *H 

c 

H 

W  P 

a 

w 

li 

o 

c 

X 

a* 

c 

o 

O  CJ 

CJ 

<3 

CO 

CS  CJ 

u 

U 

o 

rH 

VM 

•H 

w 

•»  I 

V* 

a. 

to  X 

CJ 

O 

v4  to 

> 

P 

V) 

r-4  S 

< 

oj 

CJ 

■U 

•H 

E  * 

c3 

0) 

o 

3  TO 

tH 

*0 

CJ 

pa  3 

a 

3 

G- 

X 

H 

W 

E  TJ 

o 

3  <U 

U-l 

c 

V« 

O  « 

o 

•H 

o 

.c 

-i  — 

E 

?S 

XJ 

O  4J 

3 

2 

O 

60  03 

CO 

z 

C  3 

* 

to  U 

* 

*4  O 

* 

♦ 

* 

O  J 

£’  v^:;V 


('iMO<finn<l,voN('!ifl 

•  «•»••••••• 

CO  G>  O  V+  CO  N  VD  ^  N  rl  O 
O)  H  (N  H  r*< 


CO  N  H  f^  CO  cn  in  00  VO  H  •!' 

U10H<t<^H0HH0-i< 
VO  04 


<a  ot 

r-4  CJ 
(U  <U 

(A  P 


<t  oo  in  vo  o  vo  04  <f  J-  *d-  cm 

*•*•*«•(•*• 

oo.<J<i'ino404f-iooo 

vO  H 


44  3f« 
rt  o* 

i—4  G4 
a)  V4 
PO  P 


On<tcoa3<t<fNi-lH 
Or-4  0IOOOOOOO-jc 
«•(*••••••■)( 

r-4000000000 


owvl'HO^Nvroon 

•  •«•••••••• 

MH^inmnncsooo 

vO  H 


ror^cooiv'0^r^cnr>.r^o') 

•  «••••••••• 

r-Hr-<vtmunr0r0CNOOO 
vO  H 


bO  0  M  JS  1-4 

3  r-4  04  (/)  a) 

C/3  W  *H  -3j  fi 

4J  d 


«  <0  04  04 

X  bd  4-4  04 

04  04  0  4-4 

HOhO 


•r-l  >>  U)  M  3 

r-4  H  J2  0)  O 

a  4i  C  U  £>  o 

g  04  44  <;  j!  r4  iJ 

3  M  O  03  3 
M  .C  04  O  JS  >v 

a  4-i  -u  o) 

E  n  ^  ’rl  44  3  c 

d  o  nj  s:  d  04  o 

OMS3M(iiK 


6  gga  -■»-■* 


species  located 


Appendix  B-l  Frequency,  density  and  dominance  data  for  plant  species  located  at  Site  2,  Area 


CnI 


G 

O 

ti  %: 

G  G 

vd-voi^vJ-^J-r-oc^vo 

o 

4J  3 

•  ••••«»•• 

« 

M  »-l 

mcTir^ocovOfOc'iO 

o 

O  G 

MAN  H 

o 

ru> 

r-l 

CO 

n 

M 

G 

0)  O 

>  G 

•H  G 

<f<h<l-00'd''r)'O'd' 

o 

u  C  ^ 

•  ••••••• 

• 

G  *H 

r-~fr~(OOr-4COOO* 

o 

r-4  £ 

O  Ol  r-i  •> 

o 

G  O 

H 

g 

K*  ^ 

•r-4  4-J 

Ov<flNtGlAHCOON 

o 

U  *H 

• 

• 

(|J  M  ^ 

wcononhooo 

o 

O 

r-4  G 

m  r-4  i — < 

o 

o 

G  G 

i — 4 

c 

Q 

ii 

o 

4J  r-l 

O  sf  MA  fA  Ol  Al  H 

<j"  *3*  r-l  CM  O  O  O  O  O 

o 

G 

d 

•H 

e 

o 

*G 

•M  Pj 

G 

cn  \ 

• 

> 

£  * 

r-IOOOOOOOO 

CM 

♦n? 

<D  O 

O  Z 

Ps 
o)  o 
>  d 

•r<  0) 

1 

HCOHCAiAOvONsl' 

o 

AJ 

G 

r-l 

G 

u 

XJ 

c 

G 

y  3}i 

•  •••••••• 

• 

•> 

g  cr 

inmoin>tMr<HO 

o 

r*-4  G 

lO  r— 1  r— 4 

o 

4-1 

G)  M 

i — 4 

•r-l 

Pi  fn 

o 

d 

oinminininomin 

t 

W 

d 

G 

TJ 

G 

> 

G 

•  •••«•••« 

t  i 

-U 

d 

CO<J-CSlvOin<N<Mi-»0 

i 

G 

cr  s< 

VO  N  H 

i 

r-l 

0) 

n 

p** 

M 

p>> 

fi 

<u 

.a  a  W 

ki  a.  tn 

m  fl)  >r1  >,M  3 

mx:  g  k  h  w  o 

3  U)  i — 1  Q)  <u  H  C  O 

to  <S  W  *H  EXi!  O  k<  k4 

m  of  relative  frequency,  re 

G 

U  3  Hffl  O 

3 

*rJ 

in  d  k  »  K  O  .C  Pi 

t-M 

CO 

O 

aj  G  G  G  C.4J  <U 

G 

<y 

X«M3kEkS;:C 

4J 

o. 

ojkidoddodo 

o 

CO 

HOOhOWWd?! 

H. 

* 

Value  less  than  0.1. 


Appendix  B-l  Frequency,  density  and  dominance  data  for  plant  species  located  at  Site  3,  Area 


mama  mwwu  am  &  won  «  m  a m  te aa •  «w  n»*»  as mans 1  ass  ^  ass 1  taaiiassa  aa  tafiaiaaflii!M£iii3iffi^ a 


4 


o\  <J-  m  cm 


co  vo  in  -4-  r-i  hh4 


cn  O'  <f  OV  vf  CM  <j-  CM  o 

r~t  m 


MO'OrllOMMCl-J-MO 

NWHNnco'OiomNO' 

fM  r-4 


O  3  >v 

^  c  n 

U  T— I  »-l 

•w  g  nj  Q) 

X  3  3  £> 

CO  (U  *3 
i  u  Ji  rl  3 

u  m  o  j£  js 

«  Cl  It  h  'S 

«-i  ;*  i-i  re  <u 

pa  co  m  tn  ps 


•3 

a> 

«  e  os 

V4  H 

O  w  d 

H  * 
U  T3  O  » 
W  (D  £  M 

a  to  u  <u 
^  c  3  ^2 
O  o  4J 
fa  ?  w  o 


co 

td 

o 

u 

< 

of 


o 

u 

‘ft 

CO 


c 

•rJ 


•a 

a) 


cd 

a 

o 


co 

0) 

•r-4 

o 

Q) 

CU 

CO 


4J 

c 

cd 

H 

a 

Vi 

O 

M-l 

cd 

AJ 

cd 

Td 


0) 

a 

d 

cd 

C 

£ 

o 

'O 


T3 

d 

cd 


co 

c 

Q) 

*o 


o 

c 

<u 

d 

o* 

0) 

M 


I 

CO 


41 

T3 

C 

a) 

a. 

a 

< 


<y 

CJ 

c  * 

id  Q) 

u  o 

V  H 

o  td 
o.  > 
U 
w 


00 

CO 

O 

i— 1 

ax 

00 

•4 

00 

CM 

CM 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

H 

CO 

vO 

VO 

H 

o 

to 

r-i 

vO 

H 

,-4 

r-4 

t-t 

r~H 

«-A 

ON 

ax 

CM 


a) 

o;  o 

>  C 

*.-1  <d 

u  c  0\3 

cd  *H 

^  £ 

<D  O 
&  Q 


inNnmncooHHinN 


OCOCOCMrHOvO*sfCOCMCM 

VQ  » — I 


O 

O 

o 


d 

td 

O  r-l 

<y  o 

P,  • 
O 

a  ^ 

o  o 


•ft  iJ 

7)  *r-t 

Vl  7) 

o  c 

'O 

cd  cd 
♦•-I 
r-4 

<y  d 

£ 

o 

pa  •* 


o 

>  >> 
‘rt  AJ 
AJ  -rJ 
td  to 
t-4  c 

<y  o 
p:  q 


AJ 
>s  O 
AJ  r-A 
(X 
CO  \ 

c  • 

o  o 

Q  2: 


>N 

o  O 

>  c 

•ft  <V 
AJ  ^  5s- 

cd  cr 

r-l  O 
(U  Vi 
PS  Cm 


>> 

O 

c 

o 

D 


(0 

0) 

o 

o 

a 

co 


HONvOHOOiTiNNvD 


o 


C'^HrNvOCO(vJCNHH<J- 
OJ  CO  r— I 


O 

o 


ooojocooococoojojr^ 
comor-iof-iooooo 
•  •••••••••• 

ooooooooooo 


m 

co 


CMHON(OOvtOCOOO\ 

ONr^cor^avcococococor^ 

CM  CM 


ON 

ax 

ON 


OconrscOfONOnn 

•  ••••••••• 

COf-lCMinr^CMCMCOCMCM 
CM  CM 


>% 

S' 

r-t 

Vi 

«“l 

• 

Q> 

o 

4-1 

CL 

*o 

AJ 

TC 

W 

CL 

•*! 

V* 

CO 

3 

CO 

cd 

rt 

cd 

d 

S 

co 

u 

Vi 

O 

W) 

o 

H 

o 

o 

o 

d 

cy 

W 

o 

o  * 

w 

o 

►J 

Vi 

t-l 

c.< 

CO 

►J  * 

d 

5 

O 

AJ 

3 

CO 

i- 4 

Vi 

*0 

o 

>> 

r» 

CO 

o  c 

w 

Vi  Vi 

cd 

cd 

-rA 

I- 1 

OJ 

U 

a) 

)-i  <u 

cd 

<y  (u 

AJ 

*o 

U 

r-l 

c 

> 

Vi 

(U  o 

X 

■u  J2 

o 

cy 

0) 

*rl 

o 

O 

>  ^ 

a 

cd  aj 

t-t 

a 

Q 

s 

5S 

rn 

Pm 

o  o 

H 

^  o 

ooot'-Or-it'ir'-cM  O  <f  co 

^'1  <r  c-J  O  -<r  <r  <r 

coo  nn  iohh 


t^cMcir-ti-tOinvoono 

. . 

IsniOCOMHCOOONO 

h  n  N  *-* 


0> 

>  >1 
-t-C  u 
-U  -r4 
Dl  111  ^ 
r-t  C 
<U  Q> 

ei  a 


nOClMrt'<'NHtriO'HN 

(•itnMHNN'JNHrJ'-C 
cn  »— 1  CM  t-4 


HO'r^C'(o<fcotn4Nuo 

ONOfOOJOOOOOO 

.*•••••••** 

ooooooooooo 


a  cr 

t-4  Q) 
G  H 
PS  f*4 


OOO'O'O^HHHiriO^ 

hco  inMn-^r^vi- 
nn  *-* 


ir>m»n»niriOOO»nO 

#••*•••••• 

Ocotrtr-'-i/'><fC'~<i'CMi-i 

CO  H  1-1 


3  G 

60  g  J-i  U!  X. 

3  .-1  0)  D  W 

cn  W  'fj  o  < 

to  U  c  cn  T3  C 

tj  a  0  a  ti  ti 

v  63  O  >-1  O  0) 

a  a  a  o  a  >-■ 

H  o  Pu  P-.  q  o 


u  O.  o-i 

n  a  io  d 

3  <0  3  i-i 
U  O  1-1 

o  c  o  o  * 
J  fihJ  s* 
O  =>  « 
P  £  >tlfl  P 

o  oj  a  a 

.u  3  c  g  .£ 

a  a  o  G  iJ 

3  X  ~  o  o 


1-1 

G 

> 

u 

W 

C 

G 

A 

(0 

a 

H 

fH 

A 

w 

c: 

>> 

G 

*H 

a 

U 

CP 

a 

o. 

a 

-rl 

CO 

1-1 

C/1 

*-« 

0) 

T3 

r- 

C 

a 

O 

g 

* 

H 

* 

w 

AnoencHx  B-l  Showine 


Appendix  B-l  .Frequency,  density  and  dominance  data  for  plant  species  located  in  Site  1  (The  Break). 
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Appendix  B-l  Frequency,  density  and  dominance  data  for  plant  species  located  in  Site  2  (Smith  Break).  Area 
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Includes  American  Elm  and  Slippery  Elm. 

See  previous  page  for  a  list  of  other  species  present. 


CN  n  O  O  ^  lA  CC  C!  n 

O  o  on  <J  c^j  m  t-h 

If)  iTl  N  H  H  H  i — \ 


v  z  v  c 

CZ  V".  O  U 


I  H  CO  N  ^  vD  H  M  CO  H  n 

I  ••«  ••«•••• 

j  cm  <t  0*0000000 

i  cs! 


o  o 


G)  ^  C 
CL  —4  Li 
2  CJ  ^ 
t“<  CO  O 


sf 

O 

m 

r— l 

co  co  rs  n  i 

o 

Jl  a 

• 

• 

• 

•  •  •  •  ; 

i 

”,  ,_ 

0 

o’ 

vO 

vo 

co 

l 

0 

0 

4 

o 

* 

c 

^  AJ 

pH 

i  ^ 

o 

— -  u 

'.  AJ 

o 

r  O 

i 

V 

^  L 

fA 

i 

“ 

— 

c 

,  ;- 

r  -  ^ 

•>-» 

!-»  ^  - 

£ 

*  «\ 

« - 

-  »• 

00 

C'l 

r-< 

r-~  cn  cn  j 

in 

f-  « 

*  » 

cn 

C'i 

<N 

t-l  O  O  O  r-i  1 

vO 

- 

-  ,i 

• 

• 

« 

• 

•  »  •  * 

• 

c 

r 

C ,  i — ‘ 

o 

o 

o 

o 

o  o  o  O 

cn 

•V. 

£_ 

u 

•r4 

f ;  I** 

c 

AJ 

«—  L 

V, 

1 

o 

1 

r— 1 

to  c. 

—i  'XC 

o 

r*  o. 

V  M\ 

L* 

■  4  •-* 

.■  0 

) 

tr  w~ 

* 

'  'U 

V  V 

.  J  rv  • 

V.C 

c\ 

ro 

CN 

m  cm  -4-  <x>  \ 

CN| 

1  c 

c 

AJ 

• 

• 

• 

• 

•  •  •  •  ! 

• 

V 

*j  ~5 

^  TZ  O 

cc 

00 

in 

cn 

OJ  H  — !  '-O 

o 

•_•  c 

1 

o 

•> 

O  «  C. 

i 

i — t 

1  3s 

: ;  j 

t  L* 

l 

1 

— i  — - 

o 

01 

C 

Q- 

_ v 

J--  ’J 

’  O 

-i  f; 

;  w 

•  ^ 

cv 

r.i  ct  «-j 

E  it 

o 

CJ\ 

m 

o 

in  c^j  <t 

» 

o 

A  o  t 

• 

• 

• 

• 

•  •  * 

i 

> 

3:  13 

m 

m 

o> 

4 

2 

2 

i 

•rA 

^  X  — 1 

f-H 

f*“» 

! 

i 

:j 

t  ■ 

> 

■** 

s  .,J 

r-  •< 

"3  J  -  *st 

! 

o 

'V 

J  M 

*— 

1 

w  V 

*v 

It 

:;  Jj  m 

I 

•  ts 

W  ^  O 

u 

r-  ) 

C,  J  * 

r— 

- 

-<  <—vJ 

G) 

—  — 

J  V 

*3 

S— 

-  ii-i 

\T* 

" 

r- ^ 

c/i  rt 

• 

c 

•« 

^  Cm  ^ 

n.  w'. 

•J 

v. 

0  V,  c/5 

r; 

o 

'c  t-  C 

oi 

,c 

~j  *— • 

0 

D 

AJ 

■C  *  "O 

,0 

1  /•* 

J 

>> 

C 

—A 

a: 

-j 

o 

o 

'J 

01 

■„  > 

i — ; 

aj 

AJ 

• 

o 

-H 

AJ 

* 

1 

1— » 

.4  m 

s 

a 

3 

3=  O  * 

i  !*-* 

is 

t— < 

h 

«V» 

o>  E  * 

o 

o 

o 

'-■  cz 

1 

ua 

a. 

<  3  .Ou  -J: 

r‘-  Gi 

rz  * 

T— < 

« 

Wo 

w  3  w 

’ .  tj  05 

a 

*«* 

r*r 

o 

G  ij  O  U 

!  — i 

3 

It 

r  , 

—  ^-i 

03 

o 

f= 

O  QUO 

CS 

;  -0 

> 

-j  ct 

V) 

aj 

G 

O  O  O  JZ 

AJ 

— 

'  J  t'  AJ 

Cw 

'w 

o 

o 

U  ">  >  U  ! 

0 

j 

* 

■  ^  n 

C3  -> 

sr 

s 

Cri 

o 

o  w  o  o  ] 

H 

i  * 

*A 

:c  <  - 

. . IJ . .  U,  JJ.  ,  I . I . I . U . ! . 1 . ! . . . . . . . . . . . . . » . . . . 


s 

s 

ir 

t 

= 


f 


44 

O 

U 

(/) 

c\J 

0) 

G> 

V 

rt 

o 

o 


w 

G) 

•cl 

o 

3 

a. 

in 


u 

a 

ctl 


n 

o 

4-1 

3 

aj 

3 

•o 

(U  • 

o  ^ 
C  <f 


CO 


CO 

c 

—I 

s 

o 

13 


*3 

C  X 
3  3 
3 

So  p* 

aj  pa 

*rl 
(0 
c 

3 
•a 


3 

£. 

H 


*w 
*  o 
Jo 

O  13 
C  C 
3 
3 
cr 
3 

u 


i 

S3 


■a 

c 

3 

D- 

a 

< 


<S) 

g* 
0)  (!) 
P>  3 
>•4  .-I 
O  3 
D.  > 

13 


O  cm  <1-  co  r—  O  m  co  cm  r-i 

m  H  O  W  4  H  ®  <t  CM  .-I 

m  m  <o  cm  cm  cm  i-i  «-t  r-i  <r 


(!) 
o 
C 
(0 

c  s-« 

•rl 
6 
<u  o 
OS  Q 


a) 

> 


3 


AJ 

•*-! 

W  i 

C 

o 

o 


to  o 

4J  r-4 
•rl  Pi 

in  -~~. 
3  * 

a)  O 
Q  55 


>1 
t) 

C 

01  o 

3  S-2 

O* 
r-1  0) 

a)  u 
PS  Pi 


(!) 

$ 

■u 

rfl 


r^.cococococoOOcoco 

•  ••••••••• 

Nh-HstWNHC'i^1^' 
c\l  r4  T-4  »— < 


^  <f  r<  H  in  CO  H 

qOiAC0CMC0CTni-4OC0 

nHHH  1-1 


NNONOnP^^ 

Nsl'iOlOHHCaOOlA 

. .  •  •  • 

r-iooooooooo 


tn 

o 

c 

0) 

3  ; 

cr 

3 

Pi 

P4 


ooioOcf<fo't'fsin0 

r-l  CO  <f-  CM  CO  <t  CO  r-t  r-i  CO 
M  H  H  H 


n-OcOCOOP't^OI^ 
;  •••••••*• 

i  hMCOO'COHOvTC^ 

m  ro  co  o4  h  cm 


w 

O 

-t4 

o 

G> 

cu 

co, 


fo 

r-4 

. 

t-4 

(U 

Cu 

o 

u 

4 

Cu 

»-r» 

(0 

Pi 

V3 

3  dS 

3 

<3 

E 

V) 

O  3 

00 

c  o 

c 

t-4 

O 

O  O 

3 

o 

Co 

>4 

w 

o 

4  „ 

ua 

O  CL 

O 

♦4 

ZJ 

’G 

§ 

o 

t4 

3 

u 

u 

rt 

•t4 

a  >-i 

3 

to 

O  M 

y 

c  >-• 

X 

Vj 

C3  G) 

C3 

o 

o 

O  -4 

3 

CJ 

rj  ^ 

U 

P 

4  S 

H 

P4 

P  O 

CT\ 

o\ 

C'l 


1  00 


GN 


o 

o 


cr* 

CTv 


03 

•U 

o 

H 


cu  O 
Cu  G> 

<0  J4 

u 

n 

r-4  fU 

pj  o 

J4 

**  TJ 

n  i 

o  u 
o.  o 
:5  c 
a  co 
>< 


o 

ffi 

O 

4J 

o 

n  44 

o 

o 

t-4 

• 

<y 

o 

O 

Z3 

i-4 

M  £ 

c 

c3 

G)  3 

V4  >^0 

O  iJ 

^  o 
o  o 

«r4  *5 

zn  co 

j-<  •» 

O 

U  d 


0)  <f 
:n 

<D  • 
?4  t-4 

ru 

>,44 

O  o 
"O  Jo 

t-4  iJ 

rt 

W  V) 

n  Q) 

G)  'O 
to 

c  a 

CS 

U  n3 
O  S3 


>4 

G) 
4  J 


«  O  «  rM 

»»4 

U  PQ  44 


C3 

C 

*r4 

£ 

o 

ro 

0) 

> 

*r4 

4J 

<3 


<3 


O 
o 
c  o 

t3  34 
U  ^3 
U  ^ 

o  w 

G-  « 
£ 

•rl 


o 

a.  o 
« 

o  c 
co  ^ 

^3  <y 

O  'O 

a  ^ 

&)  r-4 

pa  q 


G) 

W)  >s  c 

J4 

c  !a  3 
•H  U  3 

H3 

w  o  r-j  a) 

c 

3  ua  pa  o 

c3 

3  r-l  c 

U  3  » 

#« 

0^3*' 

a)  ‘rl  o 

44 

D  O  H  U 

•»4 

Cl  ID  P 

v0 

ui  (S  p  v 

d 

o  3  E 

G) 

-pa  rl 

Pi  3 

3  g  e 

G) 

•3  "-a  3 

> 

Pi  W  O 

•i4 

O  : 

44 

c3 

C  Pi  3  « 

H 

•rl  3  i-l  O 

G) 

e.  a. 

>4 

•t)  (P.  3  13 
3  •  ra  ^  3 

•t 

u  i — 1  PS 

m  in  13 

o 

•H  3  C 

c 

i-i  13  csS  q 

o 

3  3 

y 

4J  3  -  — 

cr 

e  c  u 

o 

3  s  q  3 

u 

0)  r- 1  O  O  • 

44 

3  td  CO  ‘AJ 

p  AJ  O 

G) 

D.  C  S  3  H 

> 

3  3  C  3. 

•*4 

0)  O  33  3 

44 

0)  -rl 

GJ 

•rl  Pi  >,  “3 

t-4 

O  3  3  3  P> 

G) 

O  EH  c 

p,  <■  3  ‘rl  in 
in  HPiH 

44 

el  3  3 

o 

Pi  O  Pi  >>  3 
3  13  H  3 

£ 

r-  ^3  r  H  *rl 

UH  C  O  > 

CO 

c  3  3  r-l 1  *rl 
c  O^t! 
^  i_s  a)  o  C 

* 

1 


o 

K 


d) 

o 

G  * 
d  o> 
•u  s 

j-i  i — i 

o  d 

2  > 

M 


d> 
O 
G 
d 
d 
•H 
£ 
<y  o 
Pi  « 


Q) 

> 

*H 

•U 

d 


0) 

>  >> 

-H  4-J 
■U  ‘rl 

d  co  £4 

r-l  d 

o  d) 

PS  P 


>,  O 

-u  i — i 
•H  P4 
CO  ^ 
G  • 
d)  O 
Q  55 


>n 
O 

c 

d) 

O  l 
cr 

r-l  <D 
G)  M 
Pi  tn 


d) 

> 

•tH 

-U 

d 


>> 

o 

d 

d> 

d  « 

cr 

o 

P* 


co 

d) 

•m 

o 

<D 

a. 

CO 


mst'OOCNONvOiA^O'N 

nCONCNHHHH  CT» 


c^<fcy\r^ONCNf“<oo<j*<T»oo 
•  •••••«••** 
HnN^OCOHOvfHOi 
r-l  r-l  r-l  1-1  £M 


nMNni/iionriNcoo 

#*•••*•*••• 

OONtMO'<fNN<'1 

CM  r-l  r-l  M 


\OC'<fv£ivOCOvOvDvOO<J' 
tO  CM  CO  O  CM  r-l  O  O  O  r-l  CO 
»•••••••*•• 

ooooooooooo 


HCOCOOO"Of^HC°r-l 
•  •••••••••• 

^OHcdoomncJcncnco 

r- )  H  H  CO 


oomcoocooMcon 

r^OtHinr^ovominr-* 
CM  CM  CM  f--<  f— * 


rH  U 


• 

T-J 

<33 

a 

u 

c 

X 

tx 

to 

n 

CO 

g 

« 

Bo  a  t)  to  — d 

C  r-l  O  O  3  3  <3 

Jj  w  r4  O  W  O 
O  3  3 

£  ti  >>5  3  »  n 

•U  a  O  r-l  -rl  to  O 

3  33  C  r-l  O  X  -u 

rt  <u  o  -ri  <u  a)  a 

S  U  3  3  Q  H  3 


rf 

O 

"D 

o> 

ps  £ 

-3  r-l 

3  w  W  * 
^  <:  * 
<D  T3  0J 
X  C  3  H 
tl  bOH 
OCX 

U  -rl  iJ 


0J 

3 

O  . 

W  O  s  o 


03 

CM 


o 

O 

•o  fx 

•» 

o 

O 

is 

>,  iJ 

o  >> 

7> 

CO 

'O 

5  — c 

>% 

G 

o 

o 

0 

1  rH 

■U 

r-l 

V* 

o 

£  o 

•H 

pp 

o 

r* 

G  ’  1 

CO 

•  r! 

'.0 

CO  .G 

G 

m 

VS 

CO  o 

<D 

G 

>  -> 

c 

0  rG 

T3 

o 

c-4 

rv> 

/> 

ON 

F: 

a 

M  M 

d 

£ 

is 

O 

G 

O  H 

•H 

d 

d 

CD 

dD 

CO 

*> 

-J 

o 

-  > 

d 

o 

•H 

rj  *H 

O 

H 


x  o 

rH 

rJ  Zf 

to 

Cr  0-. 

CO 

.O  G 

o 

G 

7j 

H  j— t 

>-» 

d 

G 

»-> 

G 

a. 

u 

O 

>» 

•rl 

ij 

d> 

a 

X 

o 

G 

dG  — 1 

o 

> 

^  ;X 

d; 

x 

o 

iJ 

cr.  d 

r-C 

CO 

a 

d 

•* 

1.  ^  V 


.■3  <_J  d  d)  ~  -H 


CO 
CO 

o  • 

G  rH 


O  ^ 

C-C 

^  G 

Vj 

cx  ^ 

O  £ 

o  t  ^ 

d 

r:  G 

CO 

<  o 

Cr.  H 

• . 

CJ 

rv' 

>-• 

5  a 

vO 

to  o 

G 

a 

3  •!-> 

• 

• 

a  >-< 

a 

r-  r% 

3  O 

ON 

o 

G  G 

CO 

w  -G 

03  u 

ON 

o 

^-1  4J 

<  G 

c 

G  co 

o 

H 

#w  r| 

d 

>  d 

G 

o  u 

o  5 

c 

r> 

» — '■ 

. u 

to  3 

•f* 

a 

CP 

— !  CO 

G  H 

s 

a  * 

.G  O 

d  o 

o 

r*  c' 

u  o 

VO 

'O 

v*  c 
iD  V 

c 

^  <J 

°  G 

r^. 

CJ 

Vj  o 

’-1 

'O  r- ’ 

U  -H 

• 

> 

*“  fL, 

o 

O  O 

<D 

CM 

•rl 

c. 

r\ 

o  g: 

-U  GJ 

n  - 

*>> 

&  - 

*j  a 

d 

•r-l 

U 

•H  TJ 

2 

G 

o  JZ 

CO  G 

0) 

“C  |H 

d 

Q  CO 

r-l 

G  W 

o 

G 

-  CJ 

•fl 

CG 

-  £Z 

G 

'O 

CO  >» 

c  J-« 

rj  a 

U  *H 

G 

G 

o  o 

o 

LO 

d 

a  c; 

d 

O  GJ 

^  -U 

• 

v*  c. 

G 

O  O 

C\ 

o  c. 

--C 

1  — 

•H  G 

ON 

c)  -H 

^  pp 

G 

rG  r-* 

O 

o 

*• 

♦H 

CrO 

e 

^  G 

iJ  O 

O 

> 


a 

v» 


o 


c  - 
£  - 
J-4  — 1  C 
d)  p:  v» 
-O  Q 
V-»  G 
O 


u  o 

<  £ 
a  o 
u  o 
o 


G  m  G  £j 


;■*  o 
a  2 

4J  r-l 

u  G 
h  pu 


G  -H  C  o 


~  CO  o  ,\£  .G 
£  u  «0 
^  -  G  *H  G 

G  ^  U  G 

i— l  O  CO  O 

CO  GJ  2  *H 

m  H  G  65  -JJ 


r-» 

H 

G 

c 

u:  CG  G  rn 

3 

--r 

•h  d 

-CJ 

f — • 

c  ^  ^  Pi 

o* 

£ 

G 

** 

f3  w  — r 

o 

3 

r* 

G 

U  V)  (?  G 

*o 

•r* 

O 

r  “  ^  tj 

• 

cw 

o 

' — ^ 

a. 

m  -v  d 

u 

S-I 

CJ  C  w 

o 

CJ 

c- 

'«! 

n  p- 

r— 1 

> 

G- 

<  — «  ^2 

C U 

•rl 

to 

r— 

m  -h  d 

iJ 

<D 

*S 

-  a  >  o 

d 

o 

^  m  a 

d) 

r-l 

c 

o 

H  fl  Q  G 

a 

CD 

Zi 

r— 1 

5-J 

r-l  -£  >-l 

U 

c~ 

c  -  d 

CO 

V 

g:  -  h  G 

H 

Cm 

G- 

2  w  G 

d 

o 

y> 

"1 

O 

d  ^  .d 

G 

o 

c  uj  o  co 

G) 

2 

r* 

*-**-! 

G 

o  sa 

•rl 

iJ 

! 

■—  w  ^ 

> 

CO 

o 

CJ 

> 

•-J  0  cx  5 

•m 

Q 

o 

g  d  G 'd 

.)» 

G 

F:  sr  O  *- 

C 

* 

*> 

C/J 

CO 

<  G  ^  ^ 

-rl 

1? 

H 

n 

• 

t-I 

a) 

cl 

o 

4J 

«o 

CL 

22 

U] 

jx 

CO 

3  Z£ 

rt 

a 

6  co 

O  C3 

bO  C  X  X. 

o 

c 

»~i  o 

O  O 

o 

O 

CO  co 

Vi 

W  o 

iJ 

cn 

G 

O  < 

c.* 

o 

g 

3  w 

JZ 

VI  *o 

>>  o 

CO 

*r4 

^  c 

o  t-> 

CJ  **“l 

o  «-» 

CO 

CO 

o  <u 

u  <u 

a 

C  r-t 

X 

Vi 

CO  O 

y  jz 

CO 

0)  <D 

o  -< 

<D 

G) 

r— 1  V* 

>  -u 

O  O 

5S  3 

H 

tu 

m  u  o  o 

XJ 

*8 

c 

•1 

<D 

l«g 

co 

hgj 

(1) 

t3f 

Vi 

a 

jij 

SO 

& 

0) 

cl 

-r-4 

F-J 

O 

O 

lg§| 

a 

CO 

P 

j 

Vi 

*  i 

a 

r— 

,  .j 

co  sf  m  o  n  co  o',  m  n 

OCOCICOOOmOCNvON 
OlAv}-  nw  rlHH  04 


o 

o  o 

>  C 
rj 

u  c  0\° 

rt  *h 
«-<  2 
o  o 
&  Q 


o 

>  >» 
•H  iJ 
4J  *t4 
CJ  50 


iJ 

rt  cr 

f-t  <u 

a  l* 


j  coco^cONtr^ino^Hn 
j  04  1-1 


mwovoc'Otrivo^ONvD 

coNnonmonc^Nav 

t-L  04  »-L 


O^vOMCOOfONiAOCO 
nr-Jvj-CnOi-Hr^OOOr-l 
•  •••*••*•*• 
ooooooooooo 


in^\OHN\DCONHlACO 
•  •••«••••«• 
C0^Nsf<}->0\0vJ-r)C0O 


cnooor^cnr^r^cno 

vDvfinOOC'C'O'j’Jri 
(M  H  04  CM 


££  W  D 
£  o 

r-4  c  c  o 
W  ^  f-3 
*  §  2  * 
<]h  u  e 
•an  ;  c 
o  **-(  a  c 


Ll  H 
•  CJ  r-4 

CL  i J  .O  O 

CL  M  H  U 


u  O  M  to  o  .c 


j-t  d.  t/:  o 

0  =  3 

£  >•>  o  to  *3 

U  (I  h  13  rl 

;s  c  o  *  o 

a  c  >  o  a! 


t3  i-t  <u  CJ 

x  o  jj  a 

«  CJ  «  Vi 


S  3  O  H  O  S  O 


u  -tO 

>  O  3 
<3  S  ^ 

~  r-t  O 
W  r-* 
>.  t-> 

O  >s  iJ 
i-t  J-l  « 

•o  a  &J 


C  C.'O 

-H 

a 

r— i 

a 

CO 

2  C 

H 

• 

LJ 

o 

T~ 1 

a 

a  s 

Li 

<— ■ 

>  « 

O 

5 

■U 

c 

o 

c3 

*ri 

c;  C 

3 

C2 

r*  r- 

o 

5  o 

a 

Li  H 

ij 

L<  J-i 

o 

o 

O  O 

> 

> 

CL  E 

-4 

-r4 

£  •< 

L: 

-U 

•H 

CL 

C5 

w 

« — 1 

L-i  o 

CL 

CJ 

o  -c 

E 

u 

3 

03 

U  T~i 

2 

CJ  O 

CO 

c 

L*  —4 

•«. 

O  '-'Ji 

#s 

a 

>» 

so  • 

c 

w 

/-*  '■N 

—4 

CL 

44 

W 

'S.  3> 

c 

C5 

c 

o 

CJ  *- 

4J 

Li  rH 

'.0 

o  u: 

c 

o 

o 

r- 

> 

o 

«4 

yj 

r  «* 

A 

o 

‘  Q 

o 

*0  Li 

CO 

L» 

o  O 

4J 

-J  L> 

O 

«  c 

o 

>> 

•H'  2 

o 

r— l 

CO 

c 

o 

LJ  iJ 

13 

£  tft 

> 

CT* 

a  z 

j 

O 

00  O 

L* 

CJ  o' 

u_ 

Li  -i 

o 

A 

CJ 

~  U 

- 

> 

IT:  G) 

■U 

-H 

O  L> 

C/5 

w 

-i  o 

<3 

C3 

o  ^ 

CL 

r—i 

a 

CJ 

a.  * 

•* 

u 

«  c 

S 

C3 

r-' 

C-f 

L*  o 

LQ 

C 

CJ  o 
.d  CL 

'O 

E 

Ci 

** 

W 

c/5 

.  ^ 

c 

£5 

•w 

^  O 

3 

fltomNM&ftM n  it  aa  I . . 


Appendix  B-l  Frequency,  density  and  dominance  data  for  plant  species  located  at  Site  6  near 
the  Trinity  River  west  of  Brushy  Lake. 
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Appendix  B-l  "Frequency,  density  and  dominance  data  for  plant  species  located  in  the  Tanner  Bayou 
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Appendix  15-1  Frequency,  density  and  dominance  data  for  plant  species  located  in  the  Tanner  Bayou 

area  near  Highway  162,  Site  3,  Area  5 
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Appendix  B-l  Size  cles.ee  (dbh)  of  plant  species  located  In  the  Tanner  Bayou  area  vest  of 
Gaylor  Lake,  Site  4,  Area  5. 


Appendix  3-1  Frequency,  density  and  dominance  data  for  plant  species  located  on  Capers  Ridge, 

Site  5-  Area  5. 


;1 

s 


7? 


0 

IH 

0 

<D 

r 

c 

A» 

nj 

nD 

4  J  ^ 

cd 

0 

00 

00 

CM  O0 

•d- 

rH 

CM 

rH 

rH  ON  U0 

ON 

rH 

13 

<Sl  ^ 

aj 

p 

• 

• 

•  * 

• 

• 

• 

• 

•  •  • 

• 

M 

cj 

p  cd 

d 

rH 

CO 

rl 

00  VO 

on 

CO 

ON 

CO  o> 

ON 

O  PQ 

rs 

0 

cd 

i  ut 

CM  CM 

rH 

rH 

rH 

r^> 

ON 

a 

m 

O 

& 

a* 

> 

CM 

C3 

0 

CJ 

F 

O 

O 

O 

rd 

M 

•r4 

In  K 

'h 

0) 

O 

0 

C) 

W 

Cl  ~ 

g 

id 

0  0 

3 

0 

< 

« 

m3  r-l 

AJ 

0 

O 

0 

CO 

> 

d 

A 

cj 

*s  r>. 

•rl 

cd 

rH 

ON 

0  00 

U0  <f 

<r  on 

O  <J-  cs| 

CM 

rj 

d 

cd  p 

td 

iJ 

d 

• 

t 

•  • 

• 

• 

• 

• 

•  •  * 

• 

W 

•rl 

•d  H 

<d 

•rH 

00 

rH  00 

CM 

O 

0 

UO 

rH  r-H  O 

O 

< 

rH 

r*H 

h 

rH 

g 

CM 

rH 

CO 

O 

O 

O  - 

In 

0 

O 

rH 

O 

d 

a  x 

U 

Q 

4J 

CJ 

to  cd 

54 

•rl 

0 

cd  O 

0 

-C 

Pv 

.a 

<1) 

4J 

a 

n3 

<D 

P 

P  0 

X 

> 

In 

c-  <}■  to 

» » 

rH 

3  Aj 

O 

•rH 

AJ 

vO 

VO 

rH  ON 

on 

0 

VO 

»H 

0 

W 

O 

rC 

cd 

AJ 

•rl 

• 

• 

•  • 

• 

• 

• 

• 

tit 

• 

(1) 

c 

in  no 

r-H 

CO  3-S 

O 

uo 

cm 

CO 

rH 

CM  CO  00 

0 

• 

P 

•rH 

P  c 

PQ 

rH 

c 

CM 

CM 

rH 

0 

QJ 

rH 

O  cd 

a) 

0 

rH 

O 

cj 

In  vj  i~i 

r 

Q 

d 

> 

cd 

g 

>, 

cd 

-  O 

Pi 

d 

o 

h  ^ 

H  4J 

O 

•#H 

O 

g 

c 

'O 

d  0 

O 

4J 

0 

cd 

0 

O  PQ 

•rl 

>N 

O 

no 

4J 

0 

*a 

£ 

4-> 

rH 

CM 

CO 

00  on 

00 

n+ 

uo 

CM 

UO  ON  N 

CM 

d 

& 

rH  *n 

fH 

cu 

CO 

vO  CO 

CO 

CO 

00 

rH 

CM  CO  O 

CM 

<u 

0 

w 

3  s 

d 

• 

• 

«  • 

• 

• 

• 

• 

•  •  « 

• 

> 

O. 

U) 

Ht  rH 

0 

c 

• 

CM 

0 

cm  0 

0 

0 

0 

0 

O  O  CM 

rH 

•rl 

g 

(d 

w 

O 

a) 

0 

rH 

4J 

•rl 

CQ 

nd 

cd 

0 

Ctf 

0  d 

&  • 

rH 

60 

d 

CS  cd 

<3 

a) 

£ 

cd 

nd 

N  O 

•rl 

0 

•V  O 

co  d 

W 

•rH 

0  0 

Cd  AJ 

O 

0 

T) 

cd 

d 

d 

U  1 

> 

P 

d 

O 

C.) 

O  - 

CH  0 

•rl 

0 

rH 

CO 

rH  rH 

0 

CM 

rH 

CO  rH  fx 

ctf 

d 

g 

W  60 

AJ 

d 

• 

♦ 

•  • 

• 

• 

• 

• 

•  •  • 

• 

O 

< 

cd  0 

C;  C 

0 

o4^ 

vf 

IT)  O 

o\ 

ON 

CM 

dno 

ON 

•t 

CD 

O  O 

CO  *rl 

rH 

0 

rH 

rH 

CO 

ON 

no 

In  S 

cd  d 

0 

4J 

yt 

cn  60  cq  U4 

Pi 

In 

'rl 

UH 

cd 

O 

M 

0 

0 

*  « 

d 

• 

•  C 

0) 

g 

d 

nd 

d  60 

a  cd 

'O 

rH 

<y 

0) 

O  d 

o« 

w 

PS 

•rl 

w  >, 

u 

i 

0 

4J  U 

d 

0 

0 

CO 

O  CO 

CO 

0 

CO 

0 

O  rx 

1 

> 

0 

c 

P  Q) 

d  d 

0) 

• 

• 

•  « 

* 

• 

• 

• 

•  • 

1 

U 

rH 

C  S 

H  0 

3 

5-2 

vD 

t^N 

CM 

CM 

CO 

O 

0  <t 

1 

4-J 

<D 

d 

O 

4J  O 

O  yD 

cr 

cm  <r 

CM 

rH 

CM  rH 

1 

d 

a. 

•rl 

r* 

CO  rH 

X  cd 

a) 

<-l 

a. 

U 

a)  txj 

4-1  C 

u 

0) 

•rl 

•X3 

3 

r* 

S  -d 

Pj 

!-t 

rH 

G) 

O 

0  1 

Cd  03 

CO 

4J 

CO 

In 

X  CJ 

A 

W 

~  rH 

rO 

n3 

•rl 

*\ 

rH 

«  *> 

O 

d 

rH 

cd 

0  0 

d  0 

d 

cd 

•rH 

O  K 

cd  0 

0 

g 

4J 

rH 

O  £ 

3 

d 

O 

co 

0  P 

cr 

rH 

(1) 

g 

O  P 

P-i  to 

<D 

w 

w 

P 

cd  0 

X 

U 

<l> 

PQ 

rH  ’j 

-  60 

fo 

U 

UH 

d 

d 

fQ  'O 

-c  d 

u 

•rl 

cd 

a 

g 

•rH 

W  ‘rl 

d 

u 

<D 

0 

•i 

»v  O 

<  3 

0 

CO 

> 

•rl 

w 

5 

0) 

•rl 

h 

60 

•rH 

0) 

n3  O 

c  *c 

H 

Id 

U 

d) 

•rl 

O 

>U  CO 

AJ 

a 

cd 

g 

O 

In  0  « 

0 

0) 

3 

•H 

rH 

c 

0) 

rH 

?  h 

d  j. 

u 

0) 

3 

J-H 

W 

w" 

0 

iji  d 

P 

a)  « 

g 

M 

d 

-X  d 

<1) 

P- 

cd  0 

^  rH 

d  60rH 

rH 

*  &  * 

6-t 

nD 

d 

pq  x: 

d  cu 

w 

g 

«  3 

w 

CO 

d 

0 

•  * 

O 

P 

O 

d 

CJ 

O 

p„ 

0  w 

0 

cd 

& 

aw# 

g 

rH 

£ 

<d 

cd 

g  d 

0 

C 

00 

O 

cx~  w 

0 

4J 

0 

•O  *H 

g  cd 

iH 

O 

4J 

4J  CO 

O 

d 

♦rH 

-X 

W  t-4  d 

rH 

3 

c 

O 

•rH 

■H  O 

•H  U 

O 

cu 

0 

d  « 

60 

0 

d 

O 

♦rl  <D 

CO 

M 

JH 

kj  w 

CO  -1-I 

0 

p 

CU 

«  X 

c 

AJ 

0) 

cd 

g  > 

aj 

j# 

O 

0  p 

u  x 

cx 

cd 

s 

•rH  a) 

•H 

c d 

g 

rH 

rH  0  4-J 

0 

•)c 

r—  Cd 

0  0 

1  P-»  CO 

O  H 

&  & 

< 

PQ 

Id  O  O 

H 

* 

* 

< 

U4  3 

r-  r- 

& 


k 


'O 

G 

CO 

»-c 

(4 

o 

4J 

4J 

o 

Xi 


g 

*r4 

73 

0 

-U 

(0 

o 

o 


<0 

0) 

•rl 

a 

0 

a 

w 


a 

(0 

i-h 

cu 

pi 

o 

M4 


G  m 


G  (0 
TO  <0 

<v  <■• 
o 

d  »\ 
t\J  vo 

a 

•h  <u 

e  w 

O  -H 

-a  co 

■d  * 
d  a) 
to  bO 
xo 

■u  pS 

•ft 

tO  tO 

C  M 
o  a) 
-a  a, 
to 
-  O 

rb 

O  4-1 
d  o 
<u 

3  43 
cr  w 
0)  t-l 

u  o 

fn  d 

o) 

<u 

>4 

■— t  tO 
t 

50 

X 

•H 

X) 

d 

0) 

a 

a, 

< 


0 

1 

O 

g  -:< 

CO 

(0  0 

lOvfvOOlOMOHOUOO 

u  g 

•  •«••••*••» 

• 

pi  t-i 

(t|ONC'IHtOO'lO<I'tt|tOH 

o 

O  cO 

<f  CO  CO  tl  Cl  H  rl  rl  i-l  rl  lO 

o 

a  > 

CO 

B 

M 

0) 

0  O 

>  G 

•rl  CO 

H-d-Hs+lOtOMOttOms 

04 

■U  G  5^2 

•  «*«••••••» 

• 

(0  *r4 

vOH-JNrtstNlONttlH 

o 

r4  B 

(M  rl  Cl  r-< 

o 

0  O 

&  Q 

0) 

>  >> 

•r-l  4J 

NCOCONlOHintONtON 

4J  v4 

•  »«•••••••• 

• 

d  w  ^ 

rsvovot*iciaj-ttou3<fvO 

o 

r-4  G 

i — I  r-t  H  l — 1 

CT\ 

(1)  0) 
pc:  q 

■U 

O 

4-'  r— 1 

•d- 

»r4  P-l 

lONClNOWOtOCl^tON 

in 

co  \ 

•  •••••••••• 

• 

G  • 

O  r-t  r— I  O  O  O  O  O  O  O  *— 1 

a)  o 

Q  ^ 

>> 

0)  o 

>  G 

•r-4  0) 

CvlCvir-'<}-U'tLj-nvO<l-VOr-t 

4J  G 

•  ••••«••••• 

• 

to  cr 

O  rl  rUO  N  MO  Vf  IO  in  to 

o 

r-t  a) 

I — 1  i — |  i-l  1 — 1  tvl 

o 

0)  M 

r-4 

p3  fu 

>v 

o 

G 

oooooooooo 

1 

1 

a) 

•  ••••••••• 

G  S-2 

O'OvOHOtOVtnoOHt'l 

1 

cr 

<f-}<i,N<j-tvlr-lHNN 

1 

0 

Pi 

Pn 

05 

43 

to 

>v  3 

r-l  JO 

•  >,r-t  d 

a  {-i  o  -w  o 

JJ.  a  O  33  to  J-> 

to  to  4S  _  3  «  _ 

043  O  to  g  O  4S  3  d 

#d»l3HOl)BOt 
a<;4aowi-iojE'X 

0 

3  0  3  d  0  to 

*H 

UC343441XO'34 

H 

I  O 

PitujJtUfHtoaioEiotu 

G 

0) 

OOSUO’OlJtllc^i 

4J 

Cu 

>tti0(0#mBrioci*J 

O 

C/3 

•  0013003«00i0 

H 

4-1 

O 

E 

3 

CO 


E 

r-t  5: 

W  O 

i— t 
f-t  r-t 

a)  'H 

ti  - 

to 

- 
«j 
-  to 

h  3 

fj  o 

v<  o 

o  h-: 

40 
« 


>>  • 
3  >v 
to  d  M 

DOW 
3 
40 


CO 


to 

to 

X 


to  3 
to  >- 
O  O 
H  ltd 
Cl  ID 
^  PS 
O 


CO 

73 

• 

0 

73  G 

0 

D 

r-4  G 

O 

r-4 

G 

G 

G 

P0  *> 

G 

> 

G 

G 

*  *rl 

•H 

0 

/“s  r-4 

b 

O 

£  q 

O 

C 

t-4  B 

73 

G 

W  G 

4J 

« 

0 

Pi 

^  e 

> 

O 

•rl 

G. 

0  G 

4J 

r= 

cx  O 

0 

•w 

a 

r-4 

•rl  •* 

0 

C0  r-t  0 

>4 

G 

CO  r-l 

•rl 

W 

73 

CO 

X) 

G 

G 

d  X! 

G 

0 

to  at 

Pi 

to 

•» 

o 

E  d 

0 

-rl 

4J 

TJ 

W  Ds 

•r4 

CO 

144 

d  - 

G 

O 

<0  g 

0 

°  ft, 

pi 

•rt  CO 

0 

M  4-> 

0 

<u  as 

> 

Pi 

E  <3 

v4 

O 

<  S 

4J 

to 

G 

G 

to 

t^ 

•r4 

ty  - 

0 

X)  0) 

U 

73 

3  d 

0 

i-4  *r-l 

•s 

44 

a  cu 

V) 

c 

0 

•H 

‘rl  ^ 

G 

i — 1 

^  r4 

0 

r-4 

D 

4J 

•  o 

cr 

G 

Qr  r4 

0 

0 

G-  rQ 

Pi 

10 

CO  O 

cm 

0 

Pi 

E 

0 

fX  t-4  * 

> 

W  4J 

•r4 

CO 

0 

4J 

0 

-  > 

G 

*i4 

O  *rl 

r-4 

O 

C45  Pi 

0 

0 

•rl  a. 

a 

e 

<0 


CL  X) 

<0 

t-l 
V4 

<y  x!  ^ 
.d  Pi  co 
u  to 
O  u  * 
to  4S 
*  to  (0 
■>  CO  o 


Appendix  b-1  -Size  classes  (dbh)  of  plant  species  located  in  a' bottomland  area  north  of 
Capers  Ridge,  Site  6j  Area  5. 
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Appendix  B-l  .  Showing  study  area  in  relation  to  Trinity  River 
and  U.S.  Highway  59  and  showing  location  of  sites  and  transects 
within  study  area. 


Appendix  B-l  Area  6.  Frequency,  density  and 
dominance  data  for  plant  species  located  in  Site 
(Nesting  area  of  norrhern-most  heronry). 


Appendix  b-1  Area  6.  Size  classes  (dbh)  of  plant  species 
located  in  Site  1  (Nesting  area  of  northern-most  heronry). 


Appendix  b-1  Area  6.  Size  classes  (dbh)  of  plant  species 
located  at  Site  2  (nesting  area-middle  heronry). 
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Appendix  B-l  Area  6.  Frequency,  density,  and  dominance  data  for 
plant  species  located  in  Site  3  (nesting  area,  south-most  heronry) 


Appendix  B-l  Area  6.  Size  classes  (dbh)  plant  species  located  in 
Site  3  (nesting  area,  south-most  heronry). 


Appendix  ii_i  Area  6.  Frequency,  density  and  dominance  data  for 
plant  species  located  in  Site  4  (northern-most  west  bank). 
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Appendix  B-l  Area  6.  Frequency,  density  and  dominance  data  for 
plant  species  located  in  Site  5  (middle  west  bank) . 
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Appendix  B-l  Area  6.  Frequency,  density  and  dominance  data  for 
plant  species  located  in  Site  6  (southern-most  west  bank). 
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Appendix  b-1  Area  6.  Frequency,  density,  and  dominance  data 
for  plant  species  located  in  Site  7.  (East  bank  of  North  heronry) 
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Appendix  b-1  Area  6.  Frequency,  density  and  dominance  data  for 
plant  species  located  in  Site  9.  (east  bank  of  south  heronry) 
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Appendix  B-l  Area  6.  Size  classes  (dbh)  of  plant  species 
located  in  Site  9  (east  bank  of  south  heronry) 
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Appendix  B-l  Area  6.  Frequency,  density  and  dominance  data  for 
plant  species  located  in  Site  10,  (peninsula  forest) 
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Area  o.  Frequency,  density,  and  dominance  data 
:ies  located  in  Site  12  (tupelo  swamp). 


it  in  orcer  of  uecreasing  importance  values:  Overcup  oak,  Water  oak,  Cedar 
nor lean  elm  and  Slippery  elm),  Willow  oak. 


<u 

•  u 
vO 

CO 

0)  £ 
V*  -H 

C 

TJ 

*  <1> 

O 

o 

rH 

3 


i 

PQ 


to 
•a  a> 
G  *H 
a)  y 
o.  a 
o.  o. 
•<  to 


s 

I 


00 


o 

00 

I 


o 

l 


4J  1 

1 

c 

rH 

n) 

m 

r— 1 

0.^-s 

a 

4-1  0 

6 

o  !3 

o 

3 

O 

(0  to 

m 

0) 

to  1 

to  o 

0)  rH 

tO  rH 

to  <r 

a)  <u 

to 

rH  a. 

to 

O  3 

rH 

4J 

O 

<u 

N 

aj  o 

•H  CM 

to  <t 

tO  rH 

iH  1 

CO  rH 

CO 


o 

CM 


CM 


00 


00 

CO 


00 


o\ 

00 


CM 


oo 


00 


<M 


00  O 

CO  m 

CM  rH 


o\ 

CM 


CM 


>* 

rH 


JC 

o 

.G 

(A 

j: 

s 

a) 

0) 

G 

O 

3 

to 

rH 

rH 

3 

O 

•H 

w 

,o 

« 

0) 

a, 

o 

i 

x: 

<U 

o 

G 

flJ 

3 

•H 

rH 

O 

c 

0 

'O 

•H 

v» 

o 

a 

u 

a) 

a) 

•H 

to 

a> 

Q) 

a 

*J 

<u 

u 

T3 

a 

M 

4J 

(X 

3 

3 

M 

aj 

<U 

0) 

V 

to 

H 

« 

ts 

U- 

OS 

p 

a. 

a 

o 

00 

4J 

a> 

<u 

to 


n 

0) 

XI 

aj 

oo 

3 

u> 


0) 

3 

H 


He 

0) 

V4 

0) 


00 


00 

vO 


in 

o 

CM 


CM 

I"- 


iss»aaifes 


See  previous  page  for  other  species  present. 


Appendix  b-1  Area  6.  Frequency,  density  and  dominance  data  for 
plant  species  located  in  Site  13  (shallow  swamp  cast  of  north  her< 


>> 

a 

o 


Q) 

O  K 


e  a) 

«  3 
<->  .H 

o 

co 

ON 

o 

vO 

co 

o 

CO 

m- 

00 

rH 

CO 

M  CO 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

O  > 

rH 

ON 

rH 

O 

vO 

VO 

CM 

CM 

o 

ex 

r>* 

CM 

CM 

rH 

rH 

rH 

o 

e 

CO 

H 

o 

<y  o 
>  c 

•rl  <0 

rH 

ON 

CO 

CO 

m 

CO 

m 

o 

•u  a 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

4 

• 

to  -H  s-s 

CM 

ON 

CO 

rH 

CO 

co 

o 

•h  e 

rH 

<r 

rH 

o 

O  O 
eS  Q 

rH 

a) 

> 

*H  4J 

CM 

l — 1 

vO 

<3- 

<3* 

CM 

<3* 

CM 

vO 

<r 

CM 

4-1  *H 

• 

• 

• 

• 

• 

• 

• 

• 

» 

• 

• 

• 

qj  03 

CO 

vO 

vO 

H 

vO 

CM 

O 

rH  C  S'? 

co 

co 

o 

a)  a; 

&  Q 

t — i 

4-1 

o 

4-1  rH 

ON 

*<r 

ON 

ON 

ON 

ON 

00 

"d- 

m 

•H  Ph 

CM 

o 

o 

CO 

CM 

CO 

o 

CO 

o 

o 

rH 

03\ 

• 

• 

• 

• 

• 

c  • 

CM 

CM 

VO 

(0  O 

Q  25 

o)  a 

>  C 

<r 

vO 

<r 

CO 

m 

m 

■<r 

vO 

co 

CM 

rH 

•H  0) 

• 

• 

• 

• 

♦ 

• 

• 

• 

• 

» 

» 

• 

3 

in 

ON 

rH 

rH 

00 

co 

m 

CM 

o 

00  cr  5^ 

CM 

CM 

rH 

o 

rH  0) 

03  *4 
«  fn 

o 

co 

O 

vO 

vO 

<r 

vO 

CO 

CM 

vO 

c 

• 

• 

• 

• 

• 

<y 

m 

CO 

00 

rH 

rH 

CO 

CO 

3 

a) 

vO 

CM 

CM 

CM 

rH 

Pm 

X) 

o 

o 

3 

e 

o 

4-J 

3 

U 

x: 

4J 

o 

03 

* 

03 

O 

rH 

3 

JZ 

• 

qj 

-C 

3 

a 

rH 

o 

6 

CO 

CX 

O 

03 

03 

XI 

•H 

O 

rH 

P 

a. 

* 

qj 

c 

3 

rH 

0) 

x> 

03 

a 

* 

0) 

a 

o 

0) 

P 

03 

*H 

C 

o 

O 

x: 

u 

rH 

rH 

s. 

V 

U 

u 

0) 

u 

4J 

o 

0) 

0) 

<U 

4-1 

rH 

u 

<D 

q? 

d) 

0) 

u 

03 

cd 

4-1 

4-1 

cx 

4-1 

u 

ci 

JS 

u 

O* 

u 

p 

qj 

rH 

qj 

3 

3 

qj 

* 

> 

4J 

O 

CO 

o 

« 

u 

PQ 

s 

3 

H 

05 

* 

o 

o 

t-4 

<y 

o 

c 

qj 

c 

*H 

e 

o 

<y 

> 

•H 

4J 

d 

rH 

O 

U 

T3 

e 

qj 

>> 

•u 

•H 

05 

C 

0) 

X) 

O 

> 

4J 

qj 

rH 

03 


o 

c 

0) 

D 

cr 

<l> 

<u 

> 

•H 

qj 

rH 

0> 

U 

u-4 

O 

E 

3 

CO 


* 


**  Includes  American  elm  and  Slippery  elm. 

Other  species  present  listed  in  order  of  decreasing  importance  values:  Deciduous  holly, 
Red  maple,  Texas  sugarberry. 


Appendix  B-l  Area  6.  Frequency,  density  and  dominance  data  for 
plant  species’ located  in  Site  14  (shallow  swamp-east  of  middle  heronry). 


Appendix  B-l  Area  6.  Size  classes  (dbh)  of  plant 

species  located  in  Site  14  (shallow  swamp  -  east  of  middle  heronry) 


Appendix  b-1  Area  6.  Frequency,  density  and  dominance  data 

for  plant  species  located  in  Site  15  (shallow  swamp  south  of  island) 
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Appendix  r_2 


CHAMPION  BIG  TREES 
IN  TEXAS* 

(within  the  Trinity  River  Basin) 

VJHI'-c.  ASH  (Fraxinus  americana)  196?  Location:  Polk  Co. 

Circumference  150"  Height  116 1  Crown  Spread  66’  Index  282% 

Owner:  Alaeama-Coushatta  Indian  Reservation,  Livingston,  Texas 


PJ'.P.K  BIRCH  (Be tula  nigra)  1367  Location: 
Circumference  113"  Heignt  84'  Crox/n  Spread  56'  Index 
Owner:  Robert  Willis,  Livingston,  Texas 


Polk  Co. 
211 


Rf'STY  BLACKhAW  (Viburnun  rufldulum)  1965  Location:  Leon  Co. 

Circumference  26"  Height  28'  Croxm  Spread  24'  Index  60 

Owner:  O.C.  Shaw,  Star  Route,  Buffalo,  Texas 

OHIO  BUCKEYE  (Aesculus  glabra)  1970  Location:  Houston  Co. 

Circumference  21"  Height  20*  Crown  Spread  22'  Index  46% 

Owner:  Mrs.  Ruth  Bel lew,  Avenue  2,  Huntsville,  Texas 


MJM  3UNELIA  (Bumelis  lanuginosa)  1964  Location: 
C  Lrcumference  70"  Height  51'  Croxyn  Spread  41'  Tr.dex 
Owner:  Homer  P.  Bonr.er,  Streetman,  Texas 


Freestone  Co 
131% 


ALLEGHENY  CHINKAPIN  (Castanea  pumila)  1970  Location:  Houston.  Co. 

Circumference  228"  Height  46'  Croxm  Spread  72'  Index  292 

Owner:  S.  D.  Anderson,  Rt.  1,  Crockett,  Texas 

KACKBERRY  (Celtis  occidentals)  1972  Location:  Liberty  C«>. 

Circumference  172"  Height  55'  Crox/n  Spread  81'  Index  247V. 

Owner:  Mr.  A.  W.  Waldman,  2495  McFaddin,  Beaumont,  Texas 


BLACK  HICKORY  (Carya  texar.a)  1964  Location: 
Circumference  112"  Height  90'  Crox-ax  Spread  86'  Index 
Owner:  Kirby  Lumber  Corn.,  Houston,  Texas 

WATER  HICKORY  (Carya  aquatica)  1967  Location: 
Circumference  106"  Height  130'  Crown  Spread  69'  Index 
OxvTxer:  A1  abama-Coushatta  Indian  Reservation,  Livingston,  Texas 


AMERICAN  HOLLY  (.Ilex  opaca) 
Circumference  160"  Height  53' 

Otmer:  A.  L.  Rives.  Hardin,  Texas 


1964  Location: 

Crox-m  Spread  61  '  Index 


Hardin  Co, 


Polk  Co. 
2531; 


Liberty  Co, 
228% 


TEXAS  H0NEYL0CUST  (Gleditsia  texana) 
Circumference  ?  ,  Height  ? 

Owner:  Stevens  Lake  Ranch 


1972  Location: 

Crovm  Spread  ?  Index 


Henderson  A 


EASTERN  COTTONWOOD  (Pop ulus  dcltoides) 
Circumference  273"  Height  130' 


1970  Location:  Houston  Co. 

Croxyn  Spread  93'  Index  426% 


Owner:  W.  G.  Breazeale,  College  Station,  Texas 


*  lexas  Forest  Service.  1972.  Registry  of  Champion  Big  Trees  in  Texas 
Forest  Service,  College  Station,  Texas. 


I  exar 


Appendix  g_2  (cont.) 

DEVIL'S  WALKINGSTICK  (Aralia  spinosa)  1970  LocaLion:  Houston  Co. 

Circumference  10"  Height  36'  Crown  Spread  15'  Index  49  3/4 

Owner:  Dr.  John  Wootters,  405  E.  Bell  St.,  Crockett,  Texas 

CEDAK  EL'l  (Vina is  crass! folia)  1971  Location:  Limestone  Co. 

Circumference  98"  Height  94'  Crown  Spread  50'  Index  204% 

Owner :  Glen  R.  Henderson,  Rockdale,  Texas 

WIDTTD  ELM  (1'lmns  a  let  a  ■  1964  Location:  Leon  Co. 

Circumference-  120"  Height  64'  Crown  Spread  91'  Index  206% 

Ch'.-.et  •  Charles  MeMichen,  Centerville,  Texas 

LEGAL  .’■‘APT,:'  (Acer  saccharum)  1969  Location:  Polk  Co. 

Circumference  80"  Height  98 1  Crown  Spread  60'  Index  193 

Owner:  Alahama-Coushatta  Indian  Reservation,  Livingston,  Texas 

:°LiTHERN  :■  AC  NOLI A  (Magnolia  grandif lora)  1969  Location:  San  Jacinto  Co. 

Circumference  198"  Height  91'  Crown  Spread  69'  Index  306% 

Owner.  U.  S.  Forest  Service,  Box  817,  Cleveland,  Texas 


WHITE  MULBERRY  (Morns  alba)  1969  Location:  Tarrant  Co. 

Circum; trance  110"  Height  45'  Crown  Spread  55'  Index  168  3/4 

Owner:  Mrs.  John  F.  Utter,  Rt.  3,  Box  392,  Arlington,  Texas 


BLUEJAC1C  OAK  (Quercus  incana) 
Circumference  ?  Height  ? 

Owner:  W.  L.  Lott,  Fairfaild,  Texas 


1972  Location:  Freestone  Co. 

Crown  Spread  ?  Index  ? 


LAUREL  OAK  (Quercus  lai-.rifolia)  1969  Location:  Polk  Co. 

Circumference  93"  Height  124'  Crown  Spread  76'  Index  236 

Owner:  Alabama-Coushatta  Indian  Reservation,  Livingston,  Texas 

SHUMARD  OAK  (Quercus  shumardii )  1968  Location:  Polk  Co. 

Circumference  182”  Height  120'  Crown  Spread  92'  Index  324  3/4 

Owner:  Alabama-Coushatta  Indian  Reservation,  Livingston,  Texas 

PECAN  (Carya  illinoensis)  1967  Location:  Parker  Co. 

Circumference  221"  height  110'  Crown  Spread  110'  Index  358.8 

OWner:  Malbrey  Oglesby,  Weatherford,  Texas 

COMMON  PERSIMMON  (Diospyros  virginiana)  1964  Location:  Leon  Co. 

Circumference  140"  Height  58'  Crown  Spread  57'  Index  212% 

Owner:  C.  L.  Cadenhead,  Buffalo,  Texas 

PLANTERTREE  (Planera  aquatica)  1969  Location:  Houston  Co. 

Circumference  85.2"  Height  38'  Crown  Spread  3?'  Index  131 

Owner:  U.S.  F.S. — Davy  Crockett  National  Forest,  P.0.  Box  969,  Lufkin,  Texas 


FLAME LEAF  SUMAC  (Rhus  copallina) 
Circumference  24"  Height  27' 

Owner:  T.  R.  Childs,  Fairfield,  Texas 


1964  Location:  Freestone  Co. 

Crown  Spread  21*  Index  56% 


CHINESE  TALLCWTREE  (Sapium  sebiferum)  1967  Location:  Polk  Co. 

Circumference  103"  Height  40'  Crown  Spread  66'  Tndex  159% 

Owner:  Goodrich  Independent  School  District,  Goodrich,  Texas 


Appendix  b-2  [cont.) 


TARRANT  CO.  J  * 


APPENDIX  B-3 


SKETCH  MAP  OF  THE  TRINITY  RIVER 


SCALE  IN  MILES 


Transect  No .  1 


Location :  extreme  eastern  Tarrant  County,  just  south  of  the  Greater 
Southwest  International  Airport,  on  the  north  side  of  the  "rinity 
River  and  on  the  east  side  of  Highway  360.  Starting  point :  about  200 
meters  east  of  Highway  360  and  30  meters  south  of  a  railroad  track. 
Habitat  description:  rather  hilly  topography;  scrub  oaks  and  scattered 
mesquite  on  upland  sites;  open  cedar  elm  forests  on  the  narrow  river 
floodplain;  large  cottonwoods  and  willows  along  the  river;  frequent 
grassy  or  scrubby  clearings.  General  comments:  very  heavy  human  use, 
principally  motorbike  riding  and  horseback  riding;  much  noise  dis¬ 
turbance  from  railroad  trains  and  from  airplanes  landing  and  taking 
off  at  the  airport;  light  livestock  grazing  by  horses  in  the  eastern 
part  of  the  study  area;  frequent  target  shooting  and  "pet-shooting 
along  the  river;  the  transect  runs  in  a  general  eastward  direction 
between  the  river  (touching  it  at  one  point)  and  the  main  E-W  rail¬ 
road  track. 


Transect  No. 


o 


Location:  Dallas  County,  Fin  and  Feather  Club  on  the  southeast  side 
of  Dallas  on  the  west  side  of  the  river  just  north  of  the  Dowdy  Ferry- 
Road  bridge.  Starting  point:  north  side  of  the  Fin  and  Feather  Club 
lake,  about  one  mile  north  of  the  main  clubhouse.  Habitat  description: 
open,  heavily  cutover  floodplain  forest  dominated  by  cedar  elms  and 
oaks;  many  large  cottonwoods  were  recently  removed;  frequent  piles  of 
brush;  little  ground  cover;  very  homogeneous  habitat.  General  commen-s: 
the  transect  parallels  the  river  for  most  of  its  length,  following 
rather  closely  a  bulldozed  track  which  lies  between  the  river  and  a  dike 
along  the  shore  of  the  Fin  and  Feather  Club  lake;  for  the  first  ten 
stations  the  transect  proceeds  northerly  toward  the  river,  crossing  the 
dike:  the  transect  then  turns  right  and  follows  the  river  downstream 
(touching  the  river  bank  at  two  points),  curving  gradually  almost  ISO 
around  to  the  right;  there  is  no  livestock  grazing;  during  the  open 
season  squirrels  and  waterfowl  are  extensively  hunted. 

Transect  No.  3 


Location:  Kaufman  Count}’,  "Flying  A"  Ranch  just  west  of  Rosser  on  the 
east  side  of  the  river  about  1  mile  downriver  from  the  mouth,  of  the 
East  Fork  of  the  Trinity  River.  Starting  point:  top  of  the  river 
levee  about  1-1/2  miles  west  of  a  new  ranch  house  owned  by  Fred  Alford 
Jr.  The  starting  point  lies  on  the  levee  about  300  meters  NVf  of  where 
a  farm  road  climbs  up  on  the  levee.  Habitat  description:  principally 
cedar-elm  forest  on  the  river  floodplain;  the  first  30  stations  follow 
the  top  of  the  levee,  which  is  cleared  and  is  grown  up  in  grasses  and 
weeds;  large  open  fields  and  pastures  lie  within  100  meters  of  the 
northeast  side  of  the  levee  (away  from  the  river),  although  the  levee 


itself  on  this  side  is  bordered  by  a  narrow  strip  of  forest  (about 
75-100  meters  wide);  within  the  study  area  all  of  the  land  lying 
between  the  levee  and  the  river  (a  rather  wide  are-'  of  about  1,200 
meters)  is  forested.  General  comments :  overall  quality  of  the  forest 
rather  poor,  but  fairly  good  woody  understory  and  grass  ground  cover; 
no  livestock  grazing  during  the  duration  of  this  study;  scattered 
wet  depressions  and  sloughs  present  on  the  floodplain;  heavy  black 
clay  soil;  no  Spanish  moss. 

Transect  No.  4 


Location:  Henderson  County,  Bruce  Smith  Ranch  about  nine  miles 
northwest  of  Trinidad,  approximately  three  miles  upriver  from  the 
mouth  of  the  outflow  from  Cedar  Creek  Reservoir.  Starting  point: 
about  50  meters  from  the  river  bank  near  a  small  hayshed  where  a 
vehicle  track  comes  down  to  the  river  along  a  cleared  strip 
through  an  extensively  wooded  area;  there  is  a  small  clearing 
adjacent  to  the  river  bank  at  this  site,  which  is  the  only  non- 
forested  area  on  the  bank  itself  for  several  miles  in  either 
direction  on  this  side  of  the  river:  just  above  the  starting  point 
the  river  makes  a  right  angle  bend  from  east  to  south,  and  then 
3/4  of  a  mile  downriver  the  river  makes  a  wide  bend  to  the  left  and 
flows  in  a  northeasterly  direction  briefly  before  turning  again,  to 
the  southeast.  Habitat  description:  except  for  the  small  clearing 
at  the  beginning,  the  whole  transect  line  traverses  an  extensive 
floodplain  woodland  dominated  by  cedar-elm.  General  comments: 
rather  open  forest  with  fairly  mature  trees  (but  no  Spanish  moss); 
many  sloughs  and  wet  depressions;  heavy  grazing  by  cattle  except  when 
too  wet;  sticky  black  clay  soil;  the  transect  parallels  the  river  for 
most  of  its  length,  touching  the  bank  at  one  point. 

Transect  No.  5 

Location:  extreme  northern  Freestone  County;  Neal  farm  one  mile  south 
of  the  New  Hope  Church  (on  FM  Road  416),  approximately  nine  miles  ENE 
of  Streetman  and  8-1/2  miles  WSW  of  Highway  287  bridge  over  the  Trinity 
River.  Starting  point:  near  a  small  intermittent  stream  about  100 
meters  west  of  the  Neal  trailer  home;  to  get  to  the  Neal  farm  go  SSE 
on  a  gravel  road  which  leads  off  FM  416  just  east  of  the  New  Hope 
Church  (there  is  a  very  short  jog  initially  and  another  access  to  FM 
416);  in  about  1/2  mile  turn  right  (the  gravel  road  continues  on  SSE) 
on  another  gravel  road;  this  road  will  angle  to  the  left  (south)  in 
less  than  1/2  mile,  and  immediately  thereafter  the  Neal  trailer  home 
will  be  on  the  right.  Habitat  description:  upland  farmland  lying  on 
a  low  rise  between  Tehuacana  and  Richland  creeks  (the  study  areas  lies 
above  the  flood  pool  elevation  of  the  proposed  Tennessee  Colony 
Reservoir);  predominantly  pastures  and  cropland;  a  narrow  belt  of 
cutover  riverine  woodland  borders  a  small  intermittent  stream;  scattered 
junipers  in  old  neglected  fields.  General  comments :  banks  of  the  inter¬ 
mittent  stream  rather  steep  in  places;  numerous  small  eroded  gulleys 
along  the  upper  portions  of  the  stream;  a  few  large  mature  trees  (elm, 


pecan,  hickory,  and  oak)  remain  in  the  woodland  belt  along  the  creek; 
scattered  trees  and  thickets  along  the  fencerows;  all  areas  lightly 
to  heavily  grazed  by  cattle  (except  one  large  plowed  field  adjacent 
to  the  transect) . 

Transect  No.  6 

Location:  Anderson  County  just  north  of  Highway  79/84  bridge  over 
the  Trinity  River,  on  the  east  side  of  the  river  approximately  nine 
miles  southwest  of  Palestine.  Starting  point:  about  700  meters  north 
of  the  highway  and  250  meters  east  of  the  river,  at  a  point  in  an  old 
weedy  field  150  meters  south  of  a  small  (5  acre)  isolated  patch  of 
forest  on  the  river  floodplain.  Habitat  description:  old  neglected, 
ungrazed  weedy  field  and  thickets  on  the  river  floodplain;  two  small 
isolated  patches  of  cutover  bottomland  forest,  each  about  5  acres. 
General  comments:  this  area  has  apparently  had  no  human  use  for 
sever*.  L  years;  presently  there  is  no  grazing  and  therefore  a  rela¬ 
tively  good  ground  voere  of  grasses,  vines,  and  Rubus  exists  (except 
in  the  two  patches  of  forest  where  there  is  very  little  ground  cover); 
there  is  a  narrow  border  of  trees  along  some  of  the  fences;  the  river 
itself  (about  250  meters  away)  has  a  narrow  belt  of  woodlands  along 
the  near  bank;  adjacent  to  the  north  side  of  the  study  area  is  a 
pasture  heavily  grazed  by  cattle;  a  small  low  wet  marshy  depression 
and  drainage  borders  the  transect  area  to  the  east. 

Transect  No.  7 

Location:  Leon  County,  just  south  of  Highway  7  bridge  over  the 
Trinity  River,  on  the  west  side  of  the  river.  Starting  point:  about 
250  meters  south  of  the  highway  and  500  meters  west  of  the  river, 
at  a  point  on  the  north  edge  of  a  small  woody  slough.  Habitat 
description:  principally  heavily  cutover  and  grazed  floodplain  forest 
dominated  by  cedar  elm;  Spanish  moss  abundant;  the  forest  at  the 
beginning  of  the  transect  has  been  more  heavily  cleared  and  is  now  a 
scrubby  clearing  with  scattered  trees  on  a  low  rise  in  the  topography 
between  the  slough  and  river  floodplain;  between  the  highway  and  the 
start  of  the  transect  is  a  small  open  heavily  grazed  pasture  with  a 
very  small  stock  pond;  an  old  weedy  field  borders  this  pasture  to  the 
west.  General  comments:  the  forest  has  only  a  few  large  trees  and 
little  ground  cover;  all  of  the  study  area  is  grazed  by  cattle;  much 
Crataegus  in  the  forest  clearings;  the  transect  in  general  parallels 
the  river  for  most  of  the  way,  touching  it  at  two  points;  several  low 
wet  depressions  on  the  floodplain. 

Transect  No.  8 

Location:  southern  Polk  County;  Jones  farm  on  the  north  side  of  the 
Trinity  River  and  east  side  of  Highway  59.  Starting  point:  about  one 
mile  east  of  Highway  59  and  1-1/2  miles  north  of  the  Trinity  River,  on 


the  east  side  of  McCardell's  Lake  at  a  point  where  a  small  intermittent 
stream  leaves  the  lake.  Habitat  description:  cutover  woodlands  mixed 
with  open  pastureland;  a  large  swamp  (McCardell's  Lake)  with  some  open 
water  and  many  large  tupelo  gums  borders  the  transect  on  the  west;  at 
the  outlet  of  this  swamp  and  for  about  50  meters  downstream  (along  the 
transect)  is  a  small  marshy  area.  General  comments:  all  forests  are 
heavily  cutover  with  only  a  few  scattered  mature  trees  and  sometimes 
with  a  dense  thickety  woody  undergrowth;  two  cleared  pipeline  right- 
of-ways  parallel  or  cross  the  transect  line;  all  areas  are  heavily 
grazed  by  cattle. 

Transect  No.  9 


ig 


!  i 

a  ^ 


Location:  upper  Liberty  County,  just  south  of  Highway  162  bridge, 
about  50  meters  from  the  river  bank  at  a  point  approximately  100 
meters  south  of  a  small  stream  flowing  east  into  the  river.  Habitat 
description:  mature  cutover  bottomland  hardwood  forest  on  the  river 
floodplain;  many  scattered  large  mature  oaks;  bald  cypresses  numerous 
along  the  edge  of  a  long  slough.  General  comments :  forest  relatively 
open  with  little  ground  cover;  at  station  30  the  transect  line  inter¬ 
sects  a  long  water-filled  slough  bordered  by  cypresses,  then  turns 
left  and  parallels  the  near  (to  the  river)  edge  of  the  slough  for  the 
rest  of  its  length,  finishing  about  50  meters  from  the  river  bank; 
extremely  heavy  disturbance  by  wild  pigs  throughout  the  transect  area 
but  no  cattle  grazing  during  this  study;  by  the  end  of  the  study  a 
bulldozed  track  had  been  made  into  the  area  in  preparation  for  a  new 
housing  development;  shallow  wet  depressions  and  drainageways  are 
common  throughout  the  forest. 


V- 


Transect  No.  10 

Location:  extreme  southern  Liberty  County,  two  miles  east  of  the 
community  of  Old  River  (on  FM  Road  1409),  just  north  of  the  Chambers 
County  line  and  about  two  miles  west  of  the  Trinity  River.  Starting 
point :  about  two  miles  east  of  FM  Road  1409  and  200  meters  north  of 
the  east  end  of  hard-surfaced  road  running  east  (parallel  to  the 
county  line)  from  the  community  of  Old  River,  at  a  point  on  a  pipeline 
right-of-way.  Habitat  description:  mostly  open  bottomland  forest  with 
much  palmetto,  and  one  large  grassy  neglected  field;  two  large  bayous 
bordered  by  cypresses;  an  open  grassy  scrubby  upland  area  at  the  start 
of  the  transect  (along  and  adjacent  to  the  pipeline  right-of-way) . 
General  comments :  transect  starts  in  an  old  field  above  the  wide  river 
floodplain  but  soon  drops  down  onto  the  floodplain  and  runs  in  a 
northerly  direction,  paralleling  the  west  bank  of  a  prominent  bayou; 
eventually  the  transect  crosses  this  bayou  (on  an  old  small  concrete 
bridge)  and  then  shortly  thereafter  turns  southward  and  runs  between 
this  bayou  and  another  major  bayou  just  to  the  east;  all  of  the  bottom¬ 
land  area  is  very  heavily  disturbed  by  wild  pigs  but  no  cattle  were 
present  during  the  study  period;  a  good  grassy  ground  cover  was  present 


i  I 

^ig 
=  i 

I 


in  parts  of  the  forest. 

All  habitats  at  every  study  area  were  classified  into  one  of 
four  major  categories  as  shown  in  Table  V~02.  At  each  o  t  e  en 
transects  an  estimate  was  made  of  the  percent  contribution  of  each 
of  ?he  four  major  habitats  to  the  total  study  area  (study  area  being 
defined  as  that  area  within  150  meters  of  all  P0^3^6*^* 
transect  line).  Habitat  percentages  were  also  calculated  for  each 
of  three  arbitrarily  designated  river  sections  defined  as  follows, 
upper  river- transects  1,  2,  and  3;  middle  river-transects  4,  5, 

6,  and  7;  lower  river— transects  8,  9,  and  10. 


Appendix  b-3-1  Results  of  electrofishing  samples  July  12,  September  IS,  and  December  6,  1972 
Trinity  River  at  Highway  21  bridge  near  Bidway ,  Texas  1 
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Appendix  b-3-3  Results  of  seine  saopling,  October  28,  1972  at  the  Loop  12 
and  Trinity  River  bridge 


Appendix  n-3-5  Results  of  seine  saapling,  February  2,  1972  at  the  Lake  Livingston  Dan 
the  Trinity  River 


Appendix  B- 3-fr  Results  of  gill  net  sampling,  February  3,1973  at  Lake  Livingston  Dam 
the  Trinity  River 


Appendix  B-3-9  Results  of  seine  sampling,  March  4,1973,  approximately  6  miles  upstream 
from  Texas  State  Highway  21  bridge  near  Hidway,  Texas 
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Appendix  B-3-11  (continued) 
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FISH  SPECIES  PROFILE  51 


Coaaon  name:  Largemouth  Black  Bass 


Habitat  Preference:  This  species  is  widely  distributed  in 
rivers  and  lakes  of  East  Texas  and  prefers  areas  of 
submerged  aquatic  vegetation,  logs,  stumps,  brush,  and 
underwater  rock  formations.  It  is  typically  found  in 
relatively  deep,  quiet,  soft-bottomed  areas.  Upper  and 
lower  lethal  temperatures  for  this  species  accliraated  at 
20°C  are  32.5°C  and  5.5°C,  respectively  (Brett,  1956). 

Reproduction :  This  species  normally  begins  spawning  in 
Texas  in  early  spring  (February-ttay)  when  water 
temperatures  approach  60°F.  Circular  nests  are  usually 
constructed  in  water  2-8  feet  deep  on  practically  any 
substrate  other  than  soft  mud  bottoms.  In  heavily  wooded 
lakes  this  species  has  been  known  to  spawn  on  the  top  of 
submerged  logs.  Females  deposit  2000-25,000  eggs  in  the 
nest  and  are  then  driven  away  by  the  male.  Fry  hatch  in  5- 
10  days,  depending  upon  water  temperature,  and  are  then 
guarded,  in  a  school,  by  the  male  for  several  days.  This 
species  may  reach  sexual  maturity  and  spawn  at  one  year. 
Life  expectancy  is  estimated  to  be  6-10  years.  Aveaage  size 
is  2-6  pounds. 

Food  habits: 

Young:  plankton,  small  insect  larvae,  small  fish,  insects, 
crayfish,  frogs 

Adults:  larger  fish,  frogs,  crayfish,  snakes,  etc. 

Specializations  (Morphological.  Physiological,. _ Behavioral , 

etc. ) :  Protective  coloration  consisting  of  bars,  blotches, 
and  generally  dark  color  pattern  provides  concealment; 
streamlined  body  for  speed  in  swimming  and  large  mouth  for 
ingestion  of  large  prey;  adults  may  form  schools  which  feed 

en _ masse  on  schools  of  gizzard  and  threadfin  shad;  hiqhly 

predaceous. 

Economic  Value:  This  is  the  most  popular  and  most  sought- 
after  game  fish  in  Texas.  This  species  is  also  quite 
edible.  Hore  time  and  money  are  spent  in  quest  of  this  fi.sh 
than  any  other  species  of  freshwater  fish  in  the  state.  No 
commercial  fishery  exists  for  this  species. 

Probable _ Response _ to _ Channelization^.  This  species  is 

adaptable  to  lake-type  sluggish  water  habitats  and  probably 
will  not  be  extremely  adversely  affected  by  the 


impoundments  and  canal  if  suitable  spawning  substrates  are 
aade  available  or  if  sufficient  numbers  of  young  can  be 
reared  and  stocked  in  the  system  by  Texas  Parks  and 
Wildlife  Department  hatcheries  located  throughout  the 
state.  Like  most  other  game  fish  species  the  population 
size  will  decline  as  the  canal-impoundment  system  ages. 
Therefore/  short-term  effects  will  probably  be  positive, 
while  long-term  effects  will  be  negative. 


PISH  SPECIES  P80FILE  #2 


Common  Name:  Spotted  Bass 


Habitat  Preferc.  This  species  prefers  much  the  same  type 
environment  as  the  largemouth  bass,  but  is  generally 
considered  to  be  a  more  riverine  species.  In  addition,  it 
seems  to  prefer  clearer  lakes  and  streams  than  the 
largeaouth  black  bass.  This  fish  is  native  to  rivcrc, 
natural  lakes,  and  streams  of  East  Texas.  From  previous 
work  (Hall,  1972)  this  species  appears  to  be  far  less 
numerous  than  the  largeaouth  bass  in  the  Trinity  Kiver 
drainage  system. 

Reproduction :  Little  is  known  regarding  the  spawniny  habits 
of  this  species  other  than  the  fact  that  it  is  a  nest- 
builder.  Data  from  HcCune  (1971)  indicate  that  this  species 
migrates  upstream  in  the  spring  to  spawn  in  small 
tributaries  of  lakes  and  rivers.  Spawning  probably  occurs 
at  an  earlier  date  than  for  the  closely  related  largemouth 
bass.  Average  size  is  usually  1-2  pounds  with  a  maximum  ot 
about  5-6  pounds. 

Pood  Habits:  Young  feed  on  plankton,  insect  larvae,  small 
fish,  and  insects,  whereas  adults  feed  primarily  on  larger 
fish,  crayfish,  and  frogs. 

Specializations _ (Morphological,  Physiological, _ Behavioral, 

etc.) :  Same  as  for  largemouth  bass  in  regard  to  color 
pattern,  speed,  and  large  mouth,  but  no  data  are  available 
on  schooling  habits  in  this  species. 

Economic  Value:  Highly  valued  as  a  food  and  game  fish.  No 
commerical  fishery  exists  for  this  species. 

Probable  Response  to  Channelization:  The  initial  impact  on 
this  species  will  probably  be  negative  since  it, 
presumably,  prefers  flowing,  clear  water  for  day-to-day 
living  and  spawning.  Locks  and  dams  may  impede  migration 
and  the  lentic  nature  of  the  canal  and  its  impoundments  may 
not  be  conducive  to  adeguate  spawning  in  this  species.  As 
with  the  largemouth  bass,  the  long-term  effects  will 
probably  be  negative. 


FISH  SPECIES  PROFILE  #3 
Common  Name:  Bluegill 


Habitat  Preference:  This  fish  prefers  shallow,  weedy  areas, 
but  will  thrive  ~in  a  variety  of  habitats.  It  is  widely 
distributed  in  the  O.S.  find  is  native  to  the  Trinity  River 
system.  Adults  usually  show  a  preference  for  deep  water, 
while  the  young  frequent  shallower  areas.  Upper  and  xO war 
lethal  temperatures  for  this  fish  acclimated  at  20°C,  are 
approximately  31.5°C  and  5.0°C,  respectively  (Brett,  1956). 

Reproduction:  This  species  spawns  over  an  extended  period 
of  “time,  beginning  when  water  temperatures  reach  65°F  and 
continuing  on  into  the  fall.  It  is  quite  prolific  and 
overpopulation  and  stunting  may  result  from  the  high 
reproductive  potential  of  this  species.  Nests  are  typical 
"sunfish-type"  circular  nests  and  are  built  on  sand  or 
gravel  shoals.  It  is  a  colonial  nester  with  beds  of  100  or 
more  in  some  areas.  A  mature  female  may  spawn  100,000  eggs 
per  spawnina  season.  This  fish  may  attain  a  length  of  12 
inches  and  a  weight  of  1  pound,  although  the  average  size 
is  such  smaller. 

Food  Habits:  Young  normally  feed  on  plankton,  small 
Insects,  "*and  algae,  while  adults  take  insects,  crayfish, 
snail  fish,  and  various  types  of  aguatic  vegetation. 

Specializations  (Horp hoi ogical^_Physiglogi calx. _ 

etc.) :  One  of  the  most  advantageous  traits  of  this  species 
is  its  high  reproductive  potential.  In  addition,  males  may 
sate  with  several  females  over  the  extended  spawning 
period.  Protective  coloration  of  dark  vertical  bars  on  the 
sides  of  the  body  provides  for  concealment  in  aquatic 
vegetation.  This  species  also  utilizes  many  types  of  food 
items  in  its  diet. 

Economic  Value:  Hiqhly  -valued  as  a  food  and  game  fish  by 
SIny  anglers.  This  is  a  sporty,  but  small  fish  with  firm, 
tasty  flesh.  No  commercial  value  because  of  its  small  size. 

Probable _ Response _ to _ Channelization:.  Probably  negative 

since  sand  and  gravel  substrates  normally  used  in  spawning 
may  be  lacking.  The  demersal  ("heavier  than  water")  eggs 
produced  by  this  soecios  are  not  suited  tor  development  in 
mud  or  silt  substrates.  Also,  if  shoreline  aquatic 
vegetation  is  removed  from  the  canal,  little  or  no 
protection  will  be  available  tor  this  species.  High 


PISH  SPECIES  PROFILE  #4 


Common  Name:  Bedear  Sunfish 


Habitat  Preference:  The  redear  sunfish  generally  prefers 
deep  Haters  of  lakes  and  streams.  This  fish  also  apparently 
prefers  areas  of  lakes  and  streams  with  limited  amounts  of 
vegetation.  This  species  is  common  the  Trinity  River  system 
(Hall,  1972)  . 

Reproduction:  This  fish  generally  spawns  in  early  spring  in 
deeper  water  than  the  bluegill  and  probably  does  not  spawn 
over  a  prolonged  period  of  time  as  does  the  bluegill.  It  is 
?.  colonial  nester  and  congregates  in  large  schools  for 
spawning.  The  redear  does  not  overpopulate  as  readily  as 
the  bluegill.  Redears  may  attain  a  length  of  12  inches  and 
a  weight  of  2  pounds. 

Pood  Habits:  Young  feed  on  plankton  and  adults  take  snails, 
bottom  organisms,  and  small  fishes. 

Specializations  (Morphological.  Physiological. _ Behavioral f 

o*;c. ) :  This  is  one  of  the  larger  "panf  ishes"  so  it  is 
probably  not  as  susceptible  to  predation  as  many  of  the 
smaller  sunfishes.  Colonial  nesting  facilitates 
reproduction. 

Economic  Value:  Highly  desirable  food  and  sport  fish. 
Relatively  large  size  and  firm,  tasty  flesh  make  this  fish 
one  of  the  most  sought  after  species  of  the  "cane  pole" 
crowd.  No  commerical  value. 

Probable _ Response _ to _ Channelization:  Probably  negative 

because  of  the  spawning  habitat  requirements  and  lower 
reproductive  potential  than  the  bluegill. 


FISH  SPBCIES  PROFILE  #5 


Common  N*  -e:  Black  Crappie 


Habitat  Preference:  This  fish  is  predominately  limited  to 
the  clear  acid  waters  of  East  Texas  and  is  typically  found 
around  submerged  logs,  brush,  stumps,  and  aquatic 
vegetation.  It  is  common  in  the  Trinity  River  drainage 
system,  although  it  is  less  numerous  than  the  closely 
related  white  crappie. 

Reproduction:  Black  crappie  readily  overpopulate  waters 
resulting  in  large  numbers  of  stunted  fish.  Spawning  occurs 
in  Harch-april  in  East  Texas  waters.  Nests  are  typical 
circular  "sunf ish-type1'.  A  10- inch  female  nay  spawn  14,000 
eggs  per  spawning  season.  Hater  temperatures  of 
approximately  58-64°F  are  required  for  spav  ing.  Sexual 
maturity  is  usually  attained  at  2-3  years.  Black  crappie 
■ay  nest  in  gravel  areas  or  on  bottom  materials  muddier 
than  those  acceptable  to  other  sunfishes  (Eddy  and  Surber, 
1947). 

Food  Habits:  Young  usually  feed  on  plankton,  small  fish, 
and  insects  while  aquatic  and  land  insects,  larger  fishes, 
and  crustaceans  normally  are  taken  by  adults  (Harlan  and 
Speaker,  1956;  Sigler,  1959).  This  species  is  highly 
predaceous  and  apparently  competes  more  with  the  largemouth 
and  spotted  basses  than  with  other  sunfishes. 

Specializations  (Morphological,  Physiological, _ Behavioral, 

etc. ) :  Probably  a  colonial  nester  (although  data  are 
lacking) ;  adaptable  in  its  food  habits;  normally  found  in 
large  schools;  quite  prolific;  dark  color  and  blotches  on 
the  sides  of  the  body  also  provide  concealment. 

Economic  Value:  Highly  valued  as  a  food  and  game  fish. 
Crappies  are  the  largest  of  the  so-called  '•panfishes"  and 
are  readily  taken  by  the  angler  during  the  spring  spawning 
season.  No  commercial  value. 

Probable  Response  to  Channelization:  This  species  adapts 
well  to  a  lake- type  environment  ana  probably  would  not, 
initially,  be  extremely  adversely  affected  by 
channelization  if  suitable  spawning  substrates  were  made 
available.  Removal  of  all  shoreline  brush  and  vegetation 
would  be  detrimental  to  this  species.  The  long-term  effect 
is  negative,  as  with  most  other  game  and  sport  species. 


PISH  SPECIES  PROPILE  C6 


Common  Name:  White  Crappie 


Habitat _ Preference:  White  crappic  tolerate  turbid 

conditions  better  than  black  crappie  (Neal,  1963).  They  are 
also  generally  more  tolerant  of  warm,  sluggish  waters  than 
black  crappie.  White  crappie  usually  predoninate  in  waters 
with  pH  values  over  7.0  (Toole,  1550).  They  are  fond  of 
cover  such  as  aquatic  vegetation,  logs,  brush,  etc.  They 
are  found  in  both  flowing  and  still  waters.  This  species  is 
quite  common  in  the  Trinity  River  system. 

Reproduction:  This  fish  usually  spawns  in  East  Texas  fron 
flarch-July  beginning  when  water  temperatures  reach  64-68°P. 
White  crappie  often  spawn  near  brush  piles,  stunps,  or  rock 
outcroppings  (Toole,  1950) ,  but  they  seen  to  prefer  to 
deposit  their  eggs  on  plant  materials  (Hansen,  1951; 
Hhiteside,  1964) .  Sexual  Maturity  is  usually  attained  in  2- 
3  years.  A  10-inch  female  may  produce  25,000  eggs  per 
spawning  season.  This  species  has  a  tendency  to 
overpopulate  and  become  stunted  (Goodson,  1966) . 

Food  Habits:  zooplankton,  crustaceans,  insects  and  fishes 
are  commonly  eaten  by  both  young  and  adults  (Harland  and 
Speaker,  1956;  Sigler,  1959).  Growth  rates  of  white  crappie 
are  significantly  reduced  in  turbid  waters  (Hall,  et  al.# 
1954). 

Specializations  (Horphological.  Physiological, _ Behavioral, 

etc.) :  This  species  is  very  prolific  and  adapts  well  to 
alkaline  lake  waters.  They  also  form  schools  and  are  able 
to  remain  active  and  feed  at  low  temperatures  (Goodson, 
1966).  This  species  is  also  able  to  tolerate  high  water 
temperatures  in  southern  latitudes.  This  fish  is  also 
adaptable  in  its  food  habits  and  is  highly  predaceous. 

Economic  Value:  Highly  valued  as  a  food  and  game  fish. 
Easily  caught  by  anglers  during  the  spring  spawning  season 
and  at  night,  during  summer,  under  lanterns  and 
floodlights.  Ho  commercial  fishery  exists  for  this  species. 

Probable  Response _ to _ Channelization:  A  sustained  white 

crappie  yield  can  be  expected  only  if  adequate  cover  is 
retained  in  the  canal  system.  If  this  requirement  is  met 


and  if  a  large  forage  fish  population  (e.g.,  threadfin 
shad)  is  present  in  the  system  this  species  should  thrive. 
High  turbidity  eill  favor  this  species  to  the  exclusion  ot 
the  black  crappie.  The  long-term  effect,  as  for  the  other 
game  fish  species,  appears  to  be  negative. 


Habitat  Preference:  This  species  thrives  in  rivers  and 
larger  lakes  of  East  Texas  and  is  common  in  the  Trinity 
River  system.  It  prefers  open  water  of  lakes  over  sandy 
shoal  areas  and  ridges.  Young  are  often  fou.»d  in  shallow 
inshore  areas.  The  white  bass  was  originally  found  in  Texas 
only  in  Caddo  Lake,  but  has  been  widely  distributed  and  is 
now  found  statewide  (McCune,  1971). 


Reproduction :  The  white  bass  is  very  prolific  and  a  mature 
female  may  produce  up  to  1  million  eggs  at  one  spawning 
(Hoore,  1963).  Hhen  flowing  tributaries  are  available  this 
species  prefers  to  migrate  upstream  to  spawn.  It  does, 
however,  spawn  over  windswept  sand  and  gravel  areas  of 
lakes.  Fry  hatch  in  2-3  days  and  usually  reach  a  size  of  8- 
9  inches  the  first  year. 

Pood  Habits:  Adults  feed  primarily  on  forage  fishes  such  as 
gizzard  and  threadfin  shad.  Fry  feed  on  plankton,  gradually 
changing  to  a  diet  of  insects,  crustaceans,  and  fish  as 
they  mature.  Life  expectancy  is  usually  3-6  years.  Average 
size  usually  ranges  from  1-1-1/2  pounds  with  a  maximum  of 
approximately  5  pounds. 

Specializations  (Horpholoqical .  Physiological. _ Behavioral, 

etc.) :  This  species  is  well-known  for  its  schooling 
behavior.  Schools  often  feed  en_masse  on  schools  of  forage 
fishes.  The  uhite  baSs  is  not  easily  reared  in  hatcheries, 
but  stocking  is  usually  unnecessary  because  of  the  high 
reproductive  potential.  This  is  a  voracious,  fast-swimming, 
fast-growing  species. 
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Economic  Value:  This  species  is  highly  valued  as  a  game  and 
food  fish  by  the  fisherman.  The  flesh  is  firm  and  edible. 
It  is  readily  taken  by  the  sport,  fisherman  on  jigs,  spoons, 
spinner  baits,  minnows,  etc.  No  commercial  value. 


Probable  Response  to  Channelization^  This  species  adapts 
well  to  lake-type  :  habitats,  especially  when  numerous 
tributaries  are  present  which  allow  spawning.  If  access  to 
such  tributaries  is  allowed  in  .  the  construction  of  the 
canal-impoundment  system  this  species  will  probably  thrive 


since  it  is  not  highly  dependent  upon  shoreline  vegetation 
or  other  underwater  cover.  This  is  an  open-water  fish  with 
an  extremely  high  reproductive  potential,  both  of  which 
attributes  will  be  advantageous  in  adapting  to  a  non¬ 
flowing  or  moderately-flowing  canal-impoundment  system. 


FISH  SPECIES  PROFILE  #8 


Common  Name:  Striped  Bass 


Habitat  Preference:  This  species  is  an  anadromous  saltwater 
fish  native  to  the  Atlantic  coast  of  the  U.S.  There  it 
normally  migrates  upriver  during  the  spawning  season. 
Striped  bass  are  now  present  in  the  Trinity  River  system 
where  they  have  been  stocked  by  the  Texas  Parks  and 
Wildlife  Department.  This  is  an  open-water,  deep-water 
species  of  lakes  and  large  rivers. 

Reproduction:  Spawning  occurs  in  spring  in  flowing  water  of 
streams.  Flowing  water  is  necessary  to  keep  the  eggs  in 
motion  until  they  hatch,  therefore  this  species  requires  a 
flowing  river  length  of  approximately  50  miles  for 
successful  reproduction.  Water  temperature  of  60°F  or 
slightly  higher  is  required  for  spawning.  Eggs  are 
broadcast  in  areas  with  considerable  current  (Raney,  1852) . 
Sixty  hours  after  fertilization,  at  64°F,  the  eggs  hatch. 
The  young  reach  a  length  of  9mm  ten  days  after 
fertilization  (Pearson,  1938). 

Food  Habits:  Young  striped  bass  normally  feed  or.  small  fish 
and  crustaceans  while  adults  feed  primarily  upon  clupeid 
(shad-like)  fishes  (Goodson ,  1964;  Stevens,  1958). 

Specializations _ (Morphological,  Physiological, _ Behavioral^ 

etc.) :  This  species  adapts  well  to  freshwater  environments 
and  is  able  to  feed  on  large  forage  fishes  (e.g.,  gizzard 
shad)  thus  occupying  an  otherwise  vacant  niche  in  most 
inland  freshwater  lakes.  It  is  tolerant  of  a  wide  range  of 
temperatures.  Like  the  white  bass,  it  forms  schools  and 
members  of  a  school  normally  feed  §n_masse  on  schools  of 
forage  fishes.  This  is  a  large  (30-40  pounds) ,  fast- 
greying,  fast-swimming,  highly  predaceous  fish. 

Economic  Value:  The  striped  bass  is  a  highly  valued  food 
and  game  fish  in  arets  where  a  sufficiently  large 
population  density  permits  a  fishery.  This  species 
currently  is  of  limited  value  in  the  Trinity  River  system 
because  of  its  scarcity.  No  commercial  fishery  exists  in 
the  Trinity  River,  at  present,  for  this  fish. 


Probable  Response  to  Channelization;  Debatable.  Spawning  is 
probably  inpossible  now,  before  channelization,  and  further 
impoundment  and  consequent  reduction  of  flowing  water  will 
further  reduce  the  possibility  of  spawning.  The  only  method 
for  developing  a  striped  bass  fishery  in  the  Trinity  River 
system  is  by  periodic  stocking.  A  high  mortality  rate  in 
fingerlings  is  common,  therefore  it  will  be  difficult  to 
establish  this  fish  within  the  system.  Since  the  striped 
bass  is  an  open- water  species  it  may  adapt  well  to  the 
larger  lakes  of  the  system  and  may  survive  in  the  deeper 
waters. 


PISH  SPECIES  PROFILE  #9 
CoDBon  Name:  Channel  Catfish 


Habitat  Preference:  The  channel  catfish  prefers  flowing 
water  of  rivers  and  streams  but  also  adapts  well  to  lake- 
type  environments.  It  may  migrate  upstream  in  swift  water 
since  it  tends  to  seek  out  channels  and  reacts  positively 
toward  currents  (Roore,  1963).  This  fish  is  common  in  the 
Trinity  River  system. 

Reproduction:  Spawning  usually  occurs  from  ftay-.July  in 
Texas  as  the  water  temperature  reaches  75°F  (McCune,  1971). 
Spawning  areas  are  sought  under  large  rocks  and  ledges,  in 
hollow  logs,  or  in  holes  swept  out  in  mud  banks.  Artificial 
containers  have  also  been  used  with  success  in  fish 
hatcheries.  The  number  of  eggs  spawned  by  a  sexually  mature 
female  usually  ranges  upward  from  10,000.  The  male  cares 
for  the  eggs  after  spawning. 

Food  Habits:  Omnivorous.  The  channel  catfish  feeds  on 
practically  any  type  of  organic  matter,  dead  or  alive. 
Common  food  items  taken  include  fish,  freshwater  mussels, 
algae,  pondweeds,  snails,  insects,  crayfish,  mice,  cotton 
rats,  toads,  frogs,  etc. 

Specializations  (morphological.  Physiological^ _ Behavioral, 

etc. ) :  The  diverse  diet  is  advantageous  to  this  species. 
The  body  is  streamlined  and,  thus,  well-adapted  to  fast¬ 
flowing  waters.  Care  of  the  eggs  by  the  male  insures  a  high 
hatch  rate.  This  species  is  also  quite  tolerant  of  high 
temperatures  and  low  oxygen  levels. 

Economic  Value:  This  is  one  of  the  most  important  food  and 
game  fishes  of  the  Trinity  River  system.  It  is  taken  year- 
round  by  sport  and  comtaerical  fishermen. 

Probable  Response  To_C_hannelization :  As  with  the  other  game 
fish  populations  there  should  be  a  positive  effect 
initially,  but  a  gradual  decline  in  numbers  as  the 
impoundments  age.  Reduction  in  the  number  of  possible 
spawning  sites  in  the  canal  proper  may  be  partially 
alleviated  by  the  increased  number  of  sites  in  the  larger 
reservoirs  of  the  system,  fligratory  habits  of  this  fish 
will  probably  assure  dispersal  throughout  the  system.  The 
fish  is  common  in  the  system  now  and  no  stocking  will  be 
necessary  to  establish  it  in  the  impoundments. 


FISH  SPECIES  PB0FI1E  §10 


Common  Wane:  Blue  Catfish 


Habitat  Preference:  This  species  seems  to  prefer  deeper 
waters  of  rivers  and  lakes,  coming  into  the  shallower  back¬ 
waters  in  the  spring  (Hoore,  1963).  It  is  relatively  common 
in  the  lower  Trinity  River,  but  is  rarer  upstream.  This 
fish  is  native  to  the  larger  rivers  of  Tares  end  has  been 
stocked  in  many  Texas  lakes  (KcCune,  1971). 

Reproduction:  Little  is  known  regarding  the  spawning  habits 
of  the  blue  catfish,  but  it  is  supposedly  similar  to  the 
channel  catfish  in  regard  to  nest  site  selection,  care  of 
eggs  by  Bale,  etc.  This  species  spawns  in  Texas  in  Hay  and 
June. 

Pood  Habits:  The  blue  catfish  feeds  primarily  on  fish, 
crustaceans,  insects,  aquatic  insect  larvae,  fresh  water 
mussels,  and  other  living  or  dead  materials.  This  fish  may 
reach  a  size  of  100  pounds  or  more. 

Specializations _ (morphological.  Physiological, _ Behavioral , 

etc.f :  Same  as  for  channel  catfish. 

Economic  Value:  This  is  a  highly  valued  food  and  game  fish, 
but  is  less  abundant  than  the  closely-related  channel 
catfish.  This  fish  is  taken  by  sport  a^d  commercial 
fishermen  in  the  Trinity  River  basin. 

Probable  Response  To  Channelization:  The  effects  on  this 
fish  are  debatable  due  to  the  lack  of  data  regarding 
spawning  habits,  etc. ,  but  presumably  it  will  follow  the 
pattern  outlined  previously  for  the  channel  catfish. 


II 
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FISH  SPECIES  PROFILE  #11 


Common  Name:  Flathead  Catfish 


Habitat  Preference:  this  large  catfish  is  commonly  found  in 
the  large  rivers  and  lakes  of  Texas  and  is  very  common  in 
the  Trinity  River  system.  Flatheads  generally  prefer 
sluggish,  deep  waters  which  have  an  abundance  of  logs, 
undercut  banks,  brush,  etc. 


Reproduction ;  the  spawning  period  of  this  species,  in 
Texas,  usually  begins  in  late  May  and  may  extend  through 
August.  Hales  select  hollow  logs,  underwater  caves,  or  rock 
crevices  as  nesting  sites.  The  female  then  deposits  her 
eggs  and  the  male  actively  defends  them  until  the  fry  hatch 
(usually  4-6  days,  depe:.ding  upon  water  temperature)  .  The 
fry  disperse  almost  immediately  after  hatching  (McCune, 
1971). 

Food _ Habits:  fingerlings  feed  on  insect  larvae  for 

approximately  the  first  year  with  a  gradual  transition  to  a 
fish  diet.  Adults  feed  almost  exclusively  on  small  fish. 
Adults  reach  100  pounds  or  more  and  may  live  15-20  years  or 
longer. 

Specializations  (morphological,  Physiological. _ Behavioral , 

etc.) :  care  of  the  eggs  by  the  male  reduces  predation  and 
insures  a  high  hatch  rate.  The  mottled  color  pattern, 
particularly  in  the  young,  also  provides  concealment  from 
predators.  This  species  adapts  well  to  large  lakes. 

Economic  Value:  this  is  a  highly  valued  food  fish  because 
of  its  large  size,  excellent  table  qualities,  and  ease  of 
capture  (via  trotline,  hoop  net,  gill  net,  rod  and  reel, 
etc.).  This  is  one  of  the  most  important  commercial  fishes 
of  the  Trinity  River  system. 

Probable  Response,  To  Channelization:  possibly  few  adverse 
effects  will  accrue  to  this  species  since  it  is  adaptable 
insofar  as  diet  and  type  of  aquatic  habitat  are  concerned. 
Possible  adverse  effects  may  result,  however,  if  suitable 
nesting  sites  are  not  available  in  the  canal-impoundment 
system.  Complete  clearing  of  all  timber,  removal  of 
shoreline  vegetation,  and  elimination  of  undercut  banks  may 
significantly  reduce  possible  spawning  sites  for  this 


species.  Some  progress  has  been  made  in  rearing  this 
species  in  fish  hatcheries,  therefore  an  adequate 
population  could,  perhaps,  be  maintained  by  a  stocking 
program  if  necessary. 
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FISH  SPECIES  PROFILE  #12 
Common  Name:  Common  Carp 


Habitat  Preference:  This  species  is  found  throughout  the 
Trinity  River  system.  It  may  be  found  in  the  mainstream, 
tributaries,  lakes,  and  oxbows.  It  was  introduced  in  Texas 
in  the  late  1300«s  (McCune,  1971).  This  is  primarily  a 
ware-water,  pollution-tolerant  fish.  Some  preference  is 
shown  for  sluggish  water  over  fast- flowing  st rears . 


Reproduction :  This  fish  is  very  prolific.  Small  (3-5  pound) 
females  may  spawn  up  to  700,000  eggs  per  spawning  season 
(Hoore,  1963) .  Eggs  are  strewn  about  in  shallow  weedy 
water.  The  eggs  stick  to  aquatic  vegetation  and  no  care  is 
provided  for  eggs  or  young. 


Food  Habits:  The  fry  feed  on  plankton  while  adults  are 
otainvorous.  Organic  detritus  and  small  bottom  organisms  are 
commonly  taken  as  well  as  small  fish  and  other  small,  free- 
swinming  aquatic  organisms.  Growth  is  usually  quite  rapid 
with  weights  of  50  pounds  or  more  attainable.  This  species 
may  live  up  to  47  years  in  captivity  (HcCune,  1971). 


Specializations _ (morphological.  Physiological. _ Behavioral^ 

etc.):  Omnivorous  food  habits,  high  reproductive  potential, 
and  the  ability  to  live  in  practically  any  kind  of  aquatic 
habitat  (including  even  brackish  water  along  the  Texas 
coast)  make  this  one  of  the  hardiest  and  most  widespread 
fishes  in  the  Trinity  River  system. 


Economic  Value:  This  species  is  generally  held  in  low 
esteem,  but  sport  and  commercial  fishermen  do  frequently 
take  this  species.  The  numerous  sharp  intermuscular  bones 
and  "muddy  taste”  usually  deter  the  would-be  consumer,  but 
it  is  eaten  by  some.  This  fish  is  large;  easily  taken  in 
gill,  hoop,  and  trammel  nets;  and  is  marketed  by  commercial 
fishermen  along  the  lower  Trinity  River. 


Probable_ Response _ To _ Channelization:  This  species  will 

probably  thrive  in  a  canal-impoundment  system,  since  it  is 
highly  adaptable  to  nearly  all  aquatic  habitats. 
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FISH  SPECIES  PROFILE  #13 


Common  flame:  Smallaouth  Buffalo 


Habitat  Preference:  This  species  normally  prefers  deeper 
waters  of  rivers  and  lakes,  but  generally  shows  a 
preference  for  flowing  water  (Moore,  1963) .  This  fish  is 
common  in  the  mainstream  and  oxbow  lakes  of  the  lower 
Trinity  River. 

Reproduction:  Spawning  occurs  in  the  spring  at  water 
temperatures  of  60-65°F.  The  eggs  are  randomly  strewn  in 
shallow  water  over  aquatic  vegetation  or  mud  bottoms.  The 
eggs  hatch  in  7-14  days.  No  parental  care  is  provided 
during  or  after  the  incubation  period.  Large  numbers  of 
eggs  are  produced  by  mature  females. 

Food  Habits:  The  diet  includes  algae,  seeds  of  aquatic 
plants,  small  nollusks,  insect  larvae,  and  numerous  species 
of  bottom  organisms.  Maximum  size  for  this  fish  is 
approximately  15-20  pounds. 

Specializations  (morphological,  Physiological, _ Behavioral , 

diverse  diet  is  beneficial  to  this  species  as  is 
the  high  reproductive  potential. 

Economic  Value:  his  is  one  of  the  most  important 
commercial  fishes  of  the  lower  Trinity  River.  It  is 
occasionally  taken  by  anglers,  but  more  often  is  taken  by 
commercial  fishermen  using  gill,  hoop,  and  trammel  nets. 
This  fish  has  numerous  intermuscular  bones,  but  the  flesh 
is  firm  and  tasty. 

Probable  Response  To  Channelization:  rthe  overall  impact 
upon  this  species  will  probably  be  negative  since  it  seems 
to  prefer  deep,  flowing  water  ,.ather  than  sluggish,  shallow 
waters.  It  apparently  does  not  adapt  well  to  large 
impoundments.  This  species  is  currently  neither  propagated 
nor  stocked  by  the  Texas  Parks  and  Wildlife  Department, 
therefore  natural  stocks  may  not  be  able  to  establish  and 
maintain  large  populations  in  the  canal-impoundment  system. 


Fisa  SPECIES  PROFILE  #14 


Common  Name:  Freshwater  Drum 


Habitat  Preference:  Ubiquitous.  This  fish  adapts  well  to 
impoundments  and  is  found  in  all  major  rivers  of  Texas, 
including  the  Trinity.  This  fish  is  usually  found  in  medium 
to  shallow  depth  water  with  soft  bottoms  (Hinckley,  1963). 

Reproduction :  No  nest  is  constructed  by  this  species.  The 
pelagic  (free-floating)  eggs  are  broadcast  over  gravel  or 
clay  bottoms.  Drum  usually  spawn  in  large  schools  during 
Hay  and  June.  No  care  is  provided  for  eggs  or  fry. 

Food  Habits:  The  fry  normally  feed  on  plankton  while  adults 
feed  upon  aquatic  insects,  crustaceans,  snails,  clams, 
small  fish,  etc.  (Moore,  1963).  This  fish  may  attain  a 
weight  of  40  pounds  or  more. 

Specializations  (morphological.  Physiological, _ Behavioral, 

etc.) :  This  fish  is  highly  adaptable  to  diverse  aquatic 
environments.  The  diverse  diet  and  high  reproductive 
potential  are  also  advantageous  traits. 

Economic  Value:  Firm,  white  flesh  with  few  bones  makes  the 
demand  for  this  fish  quite  high.  This  is  one  of  the  top 
commercial  species  taken  from  the  Trinity  River  and  is 
marketed  under  the  names  of  "gou”,  "gasper-gou" , 
"rockfish",  etc.  This  fish  is  also  taken  by  sport  fishermen 
on  live  baits,  such  as  minnows  and  worms.  The  large  size 
and  ease  of  capture  make  the  freshwater  drum  one  of  the 
highly  sought  commercial  fishes  of  the  river. 

Probable  Response _ To _ Channelization:  Probably  positive. 

This  fish  adapts  well  to  impounded  water  and  is  found  fro" 
the  headwaters  of  the  Trinity  to  the  Gulf.  The  diverse 
diet,  tolerance  of  turbid  water,  and  high  reproductive 
potential  are  factors  which  should  favor  this  species  in  a 
canal  system. 


FISH  SPECIES  PROPILE  #15,16 


Cocoon  Name:  Longnose  Gar  &  Alligator  Gar 


Habitat  Preference;  Gars,  in  general,  prefer  ware  lakes  and 
slow-moving  streams.  During  the  summer  they  frequent  the 
surface  waters  and  lie  motionless  for  minutes  at  a  time 
(Suttkus,  1963).  In  streams  below  barriers  (such  as  Lake 
Livingston  n?e)  large  numbers  of  longnose  gar  can  be  seen 
basking  or  surfacing  for  air  on  warm  sunny  days.  Alligator 
gars  may  winter  in  deep  holes  of  the  lower  Trinity  River  or 
Trinity  Bay  (Lloyd  Brannen,  pers.  Comm.) .  Both  species  are 
very  common  in  the  Trinity  River. 

Reproduction :  Spawning  takes  place  in  fresh  water  'row 
April  to  mid-July.  Gar  move  into  the  shallows  to  spawn  with 
each  female  accompanied  by  1-4  males.  Eggs  are  strewn  about 
and  fertilization  is  external.  Both  eggs  and  milt  are 
poisonous.  The  eggs  are  adhesive  and  adhere  to  the 
substratum.  No  care  is  provided  for  the  eggs  or  young. 

Food  Habits:  Gar  feed  primarily  on  other  fishes,  most  of 
which  are  forage  fishes  such  as  gizzard  shad.  In  the  lower 
Trinity  River  blue  crabs  and  striped  mullet  arc  cocccsj  i  ood 
items.  Garbage  has  also  been  reported  as  part  of  the  diet 
by  Suttkus  (1963).  Alligator  gars  weighing  over  300  pounds 
have  been  reported  and  longnose  gars  over  100  pounds  are 
commonly  taken  from  the  lower  Trinity  River. 

Specializations  (morphological.  Physiological, _ Behavioral x 

etc. ) :  Gars  are  ancient  fishes  which  show  a  multitude  of 
advantageous  traits  such  as  thick,  ganoid  scales  which 
completely  cover  the  body;  an  air-breathing,  highly 
vascularized  swiobladder;  numerous  large,  sharp  teeth;  high 
reproductive  potential;  poisonous  sex  products;  diverse 
diet;  etc. 

Economic _ Value:  Both  longnose  and  alligator  qars  are 

commonly  taken  and  marketed  by  commercial  fishermen  along 
the  lower  Trinity  River.  These  are  very  important 
commercial  fishes  and  many  are  processed  into  fish  sticks, 
fish  cakes,  etc.,  by  various  seafood  processors  (Hal), 
1972). 


Probable  Response  To  Channelization?  The  longnose  gar 
thrives  in  a  shallow  lafce-type  environment,  therefore  its 
response  should  be  positive.  The  alligator  gar.  however, 
does  not  appear  to  be  quite  as  adaptable  to  large 
iapoundaents  and  thus  aay  not  fare  quite  as  well  as  the 
longnose  and  spotted  gars.  Both  the  longnose  and  alligator 
gar.  however,  should  establish  large  populations  within  the 
confines  of  the  canal~iapoundaent  system. 


FISH  SPECIES  PROFILE  #17.18 

Common  Name:  Gizzard  Shad  &  Threadfin  Shad 


Habitat  Preference:  Both  these  species  are  commonly  found  ! 

in  flowing,  as  well  as  sluggish  waters  and  both  abound  in 

the  Trinity  River  system.  Both  appear  to  favor  open,  deep, 

clear  water;  and  abrupt  shoreline,  little  or  no  shoreline  t 

vegetation,  and  waters  which  contain  large  plankton  ! 

populations  (Killer,  1960) .  j 

* 

Reproduction :  Spawning  season  for  both  species  is  from  • 

April-July  at  temperatures  ranging  from  50-70°F  (Jester  and  i 

Jensen,  1972).  Various  substrates  such  as  sandy,  gravel- 

coverf’d  bars;  silt  beds;  etc,  are  utilized.  Water  depths 

used  for  spawning  range  from  6  inches  to  50  feet.  Eggs  are 

adhesive  and  some  sink  to  the  bottom  while  others  float. 

Spawning  normally  occurs  in  large  schools  with  much  rolling  . 

and  tumbling  in  evidence.  Ho  parental  care  is  provided  for  ' 

eggs  or  fry.  nature  feaales  nay  spawn  up  to  70,000  eggs  per 
season. 

Food  Habitsr  Numerous  food  items  are  taken  by  these  filter- 
feedin;  fishes,  such  as  algae,  cladocerans,  plant  debris, 
water  mites,  aquatic  insect  iarvae,  snail  nollusks,  small 
fish,  etc.,  (Jester  and  Jensen,  1972).  Gizzard  shad  may 
attain  a  length  of  18  inches  while  threadfin  shad  seldom 
exceed  12  inches. 

Specializations  (morphological.  Physiological. _ Behavioral, 

Etc.) :  The  tremendous  reproductive  potential  and  diverse 
diet  are  the  major  factors  which  assure  the  success  of 
these  two  species.  Schooling  may  also  be  advantageous. 

Economic  Value:  These  small,  bony  fishes  are  not  usually 
eaten  by  humans,  but  they  do  serve  as  a  basic  link  in  the 
aguatic  food  chain.  Both  are  excellent  forage  fishes  and 
serve  in  the  diets  of  most,  if  not  all,  game  fishes  (and 
some  rough  fishes)  in  the  Trinity  River  system.  No 
commercial  fishery  or  sport  fishery  exists  for  these  two 
species. 


Probable_ Response _ To _ Channelization :  Probably  positive. 

Fluctuating  water  levels  favor  gizzard  shad  production  and 
and  increase  in  total  dissolved  solids  favors  both  species 
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on  October  13,  December  2,  January  28,  March  3,  and  May  12,  1972-1973 


1972-1973 


Study  Area  5*  _  Maximum  and  Total  Numbers 


oj  |  co  j  cr» 


■mil —■ 

lEBHIlHllllI 


ea  8*  _ _ _  Maximum  and  Total  Numbers 


numbers  of  small  mammals  caught  in  snap  traps  along 
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Wd:  hardwood  forests  and  woodlands;  Th ;  thickets,  scrub,  and  fores 
grasslands,  croplands,  pastures,  and  weedy  fields. 


Study  Area  3 

Date  (1972-1973)  H  Habitat 
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Study  Area  7 

Date  (1972-1973)  H  Habitat 


grasslands,  croplands,  pastures,  and  weedy  fields. 


Appendix  b-4  (cont. 


Appendix  B-5  •  Species  and  numbers  of  birds  recorded  on 

censuses  at  Study  Areas  1-10.  An  "x"  indicates  the 
species  was  seen  on  or  near  the  transect  at  some  time 
other  than  the  census  period. 


Study  Area  1 
Species 


green  heron 


little  blue  heron 


cattle  egret 


snowy  egret 


yellow-cr  night  heron 


wood  duck 


turkey  vulture 


red-tailed  hawk 


Census  Dates 


9/23  10/1  12/3 


4/22  5/12 


Swainson's  hawk 


rough-legged  hawk 


marsh  hawk 


American  kestrel 


bobwhite 


killdeer 


upland  sandpiper 


spotted  sandpiper 


solitary  sandpiper 


Franklin's  gull 


mourning  dove 


great  horned  owl 


barred  owl 
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Appendix 


( cont . } 


Study  Area  1  (Cont.) 
Species 


chuck-will's  widow 


chimney  s'-; 


ruby-throated  hummingbird 


black-chinned  hummingbird 


belted  kingfisher 


common  flicker 


red-bellied  woodpecker 


red-headed  woodpecke 


yellow-bellied  saosucker 


hairy  woodpecker 


downy  woodpecker 


ladder-backed  wcocpecke 


eastern  kingbird  j 


i 

scissor-tailed  flycatcher  I 

I 


great  crested  flycatcher  j 


eastern  phoebe 


least  flycatcher 


eastern  wood  pewea 


tree  swallow 


bank  swallow 


rough-winced  swallow 


Census  Dates 


1 

9/23  10/1  12/3  1/15  3/24  4/22  !  5/12 


1  18 

a 

I  7 

3 

1 

JL 

1 

i 

i  j 

|  1 

i 

i 

3  1 

2 

white- throated  sparrow 


12 


29 


31 


Appendix  b-5  . (cont.) 


Study  Area  1  (Cont.) 

Census  Dates 

Species 

9/23 

10/1 

12/3 

1/15 

3/24 

4/22 

— 

5/12 

loggerhead  shrike 

4 

3 

2 

starling 

15 

18 

5 

84 

30 

2 

»  f 

white-eyed  vireo 

i 

2 

solitary  vireo 

.  3 

X 

red-eyed  vireo 

4 

X  1 

black  &  white  warbler 

i 

1 

prothonotary  warbler 

2 

Tennessee  warbler 

2 

2 

orange-crowned  warbler 

4 

1 

1 

Nashville  warbler 

25 

35 

northern  parula  warbler 

1 

yellow  warbler 

8 

myrtle  warbler 

1 

3 

4 

2 

black-throated  green  warble 

r 

2 

1 

» 

_  .  _  I 

chestnut-sidcd  warbler 

1 

i  ! 

common  yellowthroat 

3 

1 

2 

yellow-breasted  chat 

6 

Wilson's  warbler 

10 

American  redstart 

3 

i 

t 

i 

» 

house  sparrow 

3 

30 

15 

12 

j 

eastern  meadowlark 

4 

X 

i  I  ! 
_ ;  .  .  .  .  * 

Appendix  15-5  (cont.) 


Census  Dates 


Species 

2/20 

2/24 

3/25 

4/7 

4/27 

marsh  hawk 

X 

osprey 

X 

American  kestrel 

X 

X 

bobwhite 

X 

American  coot 

X 

X 

X 

X 

X 

1 

! 

! 

killdeer 

X 

1 

X 

! 

ring-billed  gull 

1 

Franklin's  gull 

X 

X 

1 

1 

1 

mourning  dove 

X 

4 

1 

! 

barred  owl 

1 

, 

! 

chimney  swift 

15 

17 

ruby-throated  hummingbird 

1 

common  flicker 

2 

4 

1 

1 

,  i 

i 

i 

■ 

red-bellied  woodpecker 

i 

11 

14  ! 

12 

6 

8 

j 

i 

• 

red-headed  woodpecker 

i 

l 

1 

x  1 

1 

1 

! 

pileated  woodpecker 

X 

j 

i 

j 

hairy  woodpecker 

1 

1 

! 

1 

i 

yellow-bellied  sapsucker 

1 

1 

1 

i 

I 

1 

J 

downy  woodpecker 

13 

9 

3  1 

2 

i 

j 

> 

4  j 

f 

i 

western  kingbird 

» 

! 

X 

(  i 

1  1 

scissor-tailed  flycatcher 

1 

i 

_ L 

t 

i  s 

«  X 

!  I 

1  < 
v  !  :  , 

_ _ ....-i ^ 

Appendix  B-5 


Study  Area  2  (Cont.) 
Species 


great  crested  flycatcher 


eastern  phoebe 


least  flycatcher 


horned  lark 


rough-winged  swallow 


barn  swallow 


cliff  swallow 


purple  martin 


blue  jay 


common  crow 


Carolina  chickadee 


tufted  titmouse 


brown  creeper 


Bewick's  wren 


Carolina  wren 


mockingbird 


brown  thrasher 


robin 


hermit  thrush 


Swainscn's  thrush 


Appendix  B-5  (cont.) 


Study  Area  2  (Cont . ) 
Species 


great-tailed  grackle 


common  grackle 


brown-headed  cowbird 


cardinal 


indigo  bunting 


dickc. ssel 


purple  finch 


American  goldfinch 


rufous-sided  towhee 


lark  sparrow 


slate-colored  junco 


chipping  sparrow 


field  sparrow 


Karris'  sparrow 


nite-crowned  sparrow 


white- throated  sparrow  4 8 


fox  sparrow 


Lincoln's  sparrow 


swamp  sparrow 


song  sparrow 


Total  Individuals 


i 

Total  Census  Soecios  I  31 


2/24 

3/25 

33 

X 

Census  Dates 


2  155  13 


14  2  9  10 


89  30  52  37 


27  3 


53  41  38 


2 

| 

2 

1 

11 

6 

267 

399 

30 

23 

i  luwtfii  KM*  iw.Lito.i4  i'lUiLiV  «4JM«iVdilll!il!llM 


Appendix  b-5 


(cont. ) 


Study  Area  3 
Species 


white  pelican 


double-crested  cormorant 


great  blue  heron 


little  blue  heron 


cattle  egret 


snowy  egret 


wood  stork 


mallard 


blue-winged  teal 


turkey  vulture 


sharp-shinned  hawk 


Cooper's  hawk 


red-tailed  hawk 


red-shouldered  hawk 


broad-winged  hawk 


Swainson's  hawk 


marsh  hawk 


peregrine  falcon 


American  kestrel 


bobvhite 


semipalmated  plover 


Appendix  B-5  •  (cont.) 


Study  Area  3  (Cont.) 
Species 


piping  plover 


killdeer 


golden  plover 


American  woodcock 


whimbrel 


upland  sandpiper 


spotted  sandpiper 


solitary  sandpiper 


greater  yeilowlegs 


lesser  yellclegs 


willet 


pectoral  sandpiper 


white-rumDed  sandoioer 


Baird's  sandpiper 


least  sandoioer 


semipalmated  sandpiper 


dunlin 


lona-billed  dowitcher 


stilt  sandoioer 


buff-breasted  sandoioer 


Hudsonian  godwit 


9/30 


12/2 


Census  Dates 


1/28 


3/3 


5/12 


Appendix  B-5 


( cont . ) 


Study  Area  3  (Cont.) 
Species 


Census  Dates 


9/30  |  12/2  |  1/28 


Wilson's  phalarope 


Franklin'g  gull 


black  tern 


mourning  dove 


yellow-billed  cuckoo 


great  horned  owl 


barred  owl 


common  nighthawk 


chimney  swift 


ruby-throated  hummingbird 


common  flicker 


pileated  woodpecker 


red-bellied  woodoecker 


yellow-bellied  sapsucker 


hairy  woodpecker 


downy  woodpecker 


eastern  kingbird 


western  kingbird 


scissor-tailed  flycatcher  24 


great  crested  flycatcher 


eastern  choebe 


Study  Area  3  (Cont. ) 
Species 


acadian  flycatcher 


least  flycatcher 


eastern  wood  pewee 


olive-sided  flycatcher 


horned  lark 


tree  swallow 


rough-winged  swallow 


barn  swallo 


cliff  swallow 


blue  jay 


common  crow 


Carolina  chickadee 


tufted  titmouse 


brown  creeper 


house  wren 


Eewick’s  wren 


Carolina  wren 


roockingbir 


gray  catbird 


brcwi  thrasher 


robin 


9/30  12/2  |  1/28  3/3  I  5/12 


2 


8  5  i  6  |  3 


3  2 


2 

2 

181 

25 

Appendix  B-5 


(cont . } 


Study  Area  3  (Cont.) 
Species 


hermit  thrush 


Census  Dates 


j  9/30  12/2  1/28  3/3  |  5/12 


Swainson's  thrush 


eastern  bluebird 


hlue-gray  gnatcatcher 
golden-crowned  kinglet 


ruby-crowned  kinglet 
water  pipit 


Sprague's  pipit 


cedar  waxwing 


loggerhead  shrike 


4  11 


brown-headed  cowbird 


summer  tana-,  ex 


cardinal 


indigo  bunting 


Appendix  B-5  .  (cont.) 


Study  Area  3  (Cont.) 
Species 


dickcissel 


Census  Dates 


9/30  1  12/2  I  1/28  1  3/3  5/12 


pupple  finch _ 

American  goldfinch 


rufous-sided  towhee 


savannah  sparrow 
grasshopper  sparrow 


vesper  sparrow 


lark  sparrow _ 

slate-colored  junco 
Harris'  sparrow 
white-throated  sparrow 
fox  sparrow 
Lincoln's  sparrow 


song  sparrow 


Total  Individuals 


Total  Census  Species 


■759  |  726  442  i  282  I  396 


49  |  39  I  31  33  60 


Total  Species  All  Censuses:  101  (plus  39  non-census  species-  .140} 
Total  Individuals  All  Censuses:  2,605  (avg.  521  per  census). 


ajjaass 


great  blue  heron 


killdeer 


x 


x 


2 


Appendix  B-5 


( cont . ) 


Study  Area  4  (Cont . ) 
Species 


solitary  sandpiper 
white-rumped  sandoioer 


least  sandpiper _ 

semipalmated  sandpiper 
ring-billed  gull _ 


Franklin's  gull 


mourning  dove 


yellow- billed  cuckoo 


roadrunner 


screech  owl 


great  horned  owl 


barred  owl 


chuck-will ' s-widow 


common  nighthawk 


chimney  swift 


ruby-throated  hummingbird 


belted  kingfisher 


common  flicker 


pileated  woodpecker 


red-bellied  woodpecker 


red-headed  woodpecker 


Census  Dates 


10/8 

11/1] 

.  .2/4. 

4/8 

5/13 

— 

X 

X 

X 

X 

X 

1 

20 

1 

7 

5 

X 

2 

X 

X 

i 

1 

1 

2 

1 

1 

1 

1 

4 

.  i 

X 

X 

1 

i 

1 

1 

i 

i 

1 

! 

j 

1 

j 

i 

i 

_  _ 

8 

28 

8 

i 

2 

4 

2 

1 

2 

\ 

i 

i 

1 

13 

9 

8 

6 

! 

» 

i 

X 

x  !  i 

1 

2  I 

i 

! 

Study  Area  4  (Cont. ) 
Species 


yellow  bellied  sapsucker 
hairy  woodpecker 
downy  woodpecker 
eastern  kingbird 
scissor-tailed  flycatcher 
great  crested  flycatcher 
eastern  pheobe 
acadian  flycatcher 
least  flycatcher 
eastern  wood  pewee 
barn  swallow 
blue  jay 
common  crow 


winter  wren 
Bewick's  wren 
Carolina  wren 


mockingbird 


Census  Dates 


Study  Area  4  (Cont.) 
Species 


brown  thrasher 


robin 


hermit  thrush 


Swainson's  thrush 


eastern  bluebird 


blue-gray  gnatcatcher 


golden-crowned  kinglet 


ruby-crowned  kinglet 


water  pipit 


cedar  waxwing 


loggerhead  shrike 


starling 


white-eyed  vireo 


yellow- throated  vireo 


solitary  vireo 


red-eyed  vireo 


warbling  vireo 


Tennessee  warbler 


Nashville  warbler 


yellow  warbler 


magnolia  warbler 


myrtle  warbler 


10/8  11/11  2/4 


3 

X 

8 

3 

Appendix  B-5 


(cont. ) 


Study  Area  4  (Cont.) 
Species 

Census  Dates 

10/8 

11/11 

2/4 

4/8 

5/13 

1 

1 

1 

blackburnian  warbler 

3 

1 

1 

1 

yelJow- throated  warbler 

1 

3 

ovenbird 

1 

house  sparrow 

X 

eastern  meadowlark 

X 

3 

X 

redwinged  blackbird 

72 

1750 

i 

1 

common  grackle 

22 

108 

15 

3 

l 

i 

brown-headed  cowbird 

1 

22 

6 

2 

3 

summer  tanager 

1 

7 

~  -  - 

cardinal 

51 

103 

72 

51 

55 

indigo  bunting 

3 

painted  bunting 

13 

i 

purple  finch 

29 

85 

i 

l 

pine  siskin 

8 

American  goldfinch 

36 

195 

! 

i 

i 

i 

i 

rufous-sided  towhee 

1 

3 

i 

i 

! 

savannah  sparrow 

6 

! 

i 

! 

vesper  sparrow 

X 

lark  sparrow 

2 

i 

! 

slate-colored  junco 

10 

28 

1 

| 

i 

; 

i 

i 

field  sparrow 


3 


x 


! 


Appendix  8-5  (cont.) 


Total  Species  All  Censuses:  97  (plus  15  non-census  species= 
Total  Individuals  All  Censuses:  5. •"'9?  < nvg .  1,002  per  census) 


Appendix  B-5  (cont.) 


Study  Area  5  (Cont.) 
Species 


red-bellied  woodpecker 


yellow-bellied  sapsucker 


hairy  woodpecker 


downy  woodpecker 


eastern  kingbird 


scissor-tailed  flycatcher 


great  crested  flycatcher 


eastern  phoebe 


eastern  wood  pewee 


horned  lark 


barn  swallow 


blue  jay 


common  crow 


Carolina  chickadee 


tufted  titmouse 


brown  creeper 


house  wren 


Bewick's  wren 


Carolina  wren 


mockingbird 


brown  thrasher 


Census  Dates 


10/22  !  1/14  I  2/3 


9 


4 


! - 

16 

10 

9 

11 

2 

3 

2 

1  i 

9 

i 

6  1 

H 

i 

5 

Appendix  3.5 


(cont. ) 


: 

L 

■ 

i 

[ 

f 

i 

; 


Study  Area  5  (Cont.) 

Census  Dates 

Species 

10/22 

m 

1 

2/25 

in 

4/21 

robin 

41 

23 

19 

hermit  thrush 

2 

6 

1 

Swainson's  thrush 

1 

eastern  bluebird 

5 

2 

3 

golden-crownec  kinglet 

m 

ruby-crowned  kinglet 

6 

— 

2 

m 

2 

Sprague's  pipit 

H 

cedar  waxwing 

25 

14 

loggerhead  shrike 

2 

H 

2 

1 

" 

1 

i 

s 

starling 

H 

140 

X 

x 

X 

X 

black  &  white  warbler 

1 

orange-crowned  warbler 

1 

! 

Nashville  warbler 

9 

1 

1 

1 

myrtle  warbler 

sj 

8 

8 

H 

4 !  ! 

house  sparrow 

■ 

HI 

X 

X 

X 

1  i 

x  !  i 

eastern  meadowlark 


redwinged  blackbird 


orchard  oriole 


common  grackle 


brown-headed  cowbird 


cardinal 


32 


80 


34  !  33  I  31  I 


1000 


20 


20 


44 


48 


37 


42 


34 


Appendix  B-5 


(cont . ) 


Study  Area  5  (Cont . ) 

Census  Dates 

Species 

10/22 

1/14 

2/3 

2/25 

3/25 

4/21 

— 

indigo  bunting 

1 

1 

dickcissel 

2 

purple  finch 

6 

16 

17 

pine  siskin 

■9 

PH 

B 

American  goldfinch 

B 

11 

B 

rufous-sided  towhee 

B 

B 

B 

savannah  sparrow 

13 

19 

li 

B 

2 

.  21 _ 

grasshopper  sparrow 

■ 

B 

B 

2 

LeConte ' s  sparrow 

3 

vester  sparrow 

71 

15 

38 

lark  sparrow 

■ 

B 

21 

slate-colored  junco 

18 

B 

m 

■ 

clay-colored  sparrow 

i 

field  sparrow 

9 

5 

i 

Harris '  sparrow 

■ 

36 

8 

1 

i 

! 

I 

white-crowned  sparrow 

i 

white- throated  sparrow 

5 

49 

30 

45 

22 

1  i 

10  !  ! 

fox  sparrow 

| 

■ 

Bi 

1 

i 

i 

j 

Lincoln's  sparrow 

1 

2 

B 

i  • 

i  j  ! 

song  sparrow 

11 

5 

6 

i  t 

i  j 

Smith's  longspur 

140 

X 

;  l 

i  • 

_ i-  ■  —  * 

Appendix  15 


(cont. ) 


Study  Area  6  (Cont.) 

Census  Data 

Si ecies 

. 

11/12 

-1/27 

2/10 

3/4 

3/31 

5/27 

ruby-throated  hummingbird 

2 

common  flicker 

17 

■ 

8 

2 

I 

red-bellied  woodpecker 

9 

3 

4 

1 

1 

IB 

red-headed  woodpecker 

B 

IB 

yellow-bellied  sapsucker 

2 

m 

■ 

1 

downy  v.oodpeckor 

3 

2 

2 

3 

i 

B 

s 

great  crested  flycatcher 

B 

IB 

scissor-tailed  flycatcher 

2 

eastern  phoebe 

3 

1 

willow  flycatcher 

3 

eastern  wood  pewee 

X 

barn  swallow 

2 

! 

purple  martin 

3 

blue  jay 

20 

5 

B 

5 

B 

3 

conunon  crow 

72 

9 

•  12 

10 

B 

10 

Carolina  chickadee 

14 

15 

11 

15 

6 

16 

tufted  titmouse 

5 

b 

B 

3 

B 

10 

brown  creeper 

2 

1 

house  wren 

i 

1 

winter  wren 

2 

Bewick's  wren 

1 

i 

1 

Best  Available  Copy 


Appendix  B-5 


(cont . ) 


Study  Area  6  (Cont.) 
Species 


common  arackle 


brown-headed  cowbird 


cardinal 


blue  grosbeak 


indigo  bunting 


paii.ted  bunting 


dickcissel 


purple  finch 


American  goldfinch 


rufous-sided  towhee 


savannah  sparrow 


LeConte's  sparrow 


vesper  sparrow 


slate-colored  junco 


field  sparrow 


white-crowned  sparrow 


white-throated  sparrow 


fox  sparrow 


Lincoln's  sparrow 


swamp  sparrow 


song  sparrow 


11/12 

1/27 

2/18 

350 

285 

335 

30 

110 

535 

31 

53 

18 

Census  Dates 


3/31 


Appendix  B-5  (cent.) 


Total  Species  All  Censuses:  81  (plus  3  non-census  specics=  04) 
Total  Individuals  All  Censuses:  S,9i5  (avg.  1,486  per  census). 


great  blue  heron 


green  heron 


little  blue  heron 


cattle  egret 


snowy  egret 


yellow-cr  night  heron 


white-fronted  goose 


* 

mallard 


pintail 


blue-winged  teal 


wood  duck 


1 

1 

1  turkey  vulture 

6  1 

;  1 
i  is  I 

*  i 

1  4  i 

io  ; 

L  black  vulture 

1 

1 

29  | 

i 

:  ^  i 

i  i 

» 

5  i 

\  | 

white-tailed  kite 

i 

i  ! 

!  ' 

i 

j 

j 

i 

«  i 

1 

2  ! 

Mississippi  kite 


sharp-shinned  hawk 


Cooper's  hawk 


red-tailed  hawk 


red-shouldered  hawk 


broad-winqec  hawk 


Study  Area  7  (Cont. ) 
Species 


gray  catbird 


Census  Dates 


11/4  11/17  1/20  2/17 


Appendix  B-5  (cont.) 


Study  Area  7  (Cont.) 

Census  Dates  1 

Species 

11/4 

11/17 

1/20 

2/17 

3/24 

j  : 

4/20  •  ‘ 

myrtle  warbler 

9 

24 

4 

4 

j  1 
! 

pine  warbler 

■1 

2 

I  i 

i  i 

Kentucky  warbler 

1 

3  i 

common  yellowthroat 

I  i 

.  * 

house  sparrow 

■9 

m 

■9 

X 

X 

i  i 

i  • 

x  I  1 

eastern  meadowlark 

23 

35 

3 

6 

6 

|  ! 

7  1  ! 

- 

western  meadowlark 

m 

i  ; 

!  : 

*  • 

redwinged  blackbird 

2 

240 

13 

35 

s  1  ; 

Brewer's  blackbird 

20 

i 

! 

S 

common  grackie 

43 

25 

73 

3 

■a 

2  I 

brown-headed  cowbird 

400 

m 

2 

i 

i 

32  • 

cardinal 

48 

58 

— 

97 

71 

44 

44 

: 

92  1 

blue  grosbeak 


indigo  bunting 


2  ! 


painted  bunting 


dickcissel 


purple  finch 


pine  siskin 


10 


American  oolclfinch 


12 


18 


fous-siced  towhee 


Appendix  B-5 


(cont . ) 


Study  Area  8 

Species 

_ Census  Dates 

10/21 

11/7  ! 12/9 

hhhbi 

pied-billed  grebe 

■ 

2 

■ 

■ 

double-crested  cormorant 

1  !  x  i 

!  i  X  ! 

anhingi 

X 

a 

j 

27  !  6  ; 

great  blue  heron 

■ 

1 

3 

1  ! 

26  |  37  !  6  . 

green  heron 

1 

little  blue  heron 

m 

m 

13 

f  « 

2i  |  3i  ; 

cattle  egret 

32 

23 

1 

i 

1 

1  117 

great  egret 

65 

*  ; 
58  |  7  j 

snowy  egret 

1 

2  ;  x  ! 

Louisiana  heron 

x  i  1 

black-cr  night  heron 

. 

x  i  j 

yellow-cr  night  heron 

3 

,  i 

white  ibis 

m 

x  129  . 

snow/blue  goose 

X 

- 

I  * 

mallard 

m 

m 

5 

14 

. 

5 

3  ; 

gadwall 

15 

13 

H 

i  • 

»  i 

3  I 

pintail 

4 

j  i 

green-winged  teal 

3 

5 

HI 

23 

5 

*  * 

blue-winged  teal 

1 

I  , 

50  j  24  |  14 

American  wigeon 

m 

2 

8 

32 

3  |  : 

!  i  i  i 

northern  shoveler 


3 


Appendix  B-5 


(cont . ) 


mourning  dove 


22 


Study  Area  8  (Cont.) 


Species 


blue  3 ay 


common  crow 


Carolina  chickadee 


tufted  titmouse 


white-breasted  nuthatch 


brown  creeper 


house  wren 


winter  wren 


Carolina  wren 


long-billed  marsh  wren 


short-billed  marsh  wren 


mockingbird 


gray  catbird 


brown  thrasher 


robin 


hermit  thrush 


eastern  bluebird 


blue-gray  gnatcatcher 


golden-crowned  kinglet 


ruby-crowned  kinglet 


water  pipit 


cedar  waxwing 


Census  Dates 


10/21 

1/3 

3/23 

4/1 

31 

13 

11 

22 

12 

13 

25 

35 

13 

56 

20 

8 

6 

n 

9 

17 

2 

■1 

5 

2 

23 

9 

2 

1  11 

!  18 

21 

5 

Study  Area  8  (Cont . ) 
Species 


Census  Dates 


Total  Census  SDecies 


Total  Species  All  Censuses:  120  (plus  12  non-census  species^  132). 
Total  Individuals  All  Censuses:  4,418  (<.wg.  631  per  census). 


Appendix  B-5 


(cont . ) 


Study  Area  9  (Cont.) 
Species 

_ -  _C€ 

'  '  " 

;nsus  Dates _ 

9/16 

10/28 

2/10 

2/24 

r 

3/10 

4/14  1  4/28 

tree  swallow 

15 

1 

i 

X 

x 

2 

X  ;  X 

barn  swallow 

2 

1 

i 

» 

i 

purple  martin 

7  j 

blue  jay 

31 

11 

17 

17 

j 

s  ;  s 

common  crow 

10 

9 

9 

5 

5 

7 

Carolina  chickadee 

31 

24 

27 

16 

20 

18 

18 

tufted  titmouse 

14 

25 

24 

24 

20 

brown  creeper 

4 

3 

1 

winter  wren 

1 

Hi 

m 

i 

Carolina  wren 

23 

8 

17 

i 

6  !  11 

mockingbird 

X 

1 

gray  catbird 

1 

•  3 

brown  thrasher 

m 

19  j  12 

4 

i 

4  :  3  . 

robin 

J  *  1  i 

10  t  2  {  3  !  S 

wood  thrush 

3 

i  1  i  ' 

!  !  1 

hermit  thrush 

i 

m 

m 

all!  1  ; 

Swainson ' s  thrush 

i 

i  i  ; 

!  i  3 

eastern  bluebird 

X 

X 

!  i 

i  t 

(  i 

blue-gray  gnatcatcher 

7 

5 

i  i  2  1  * 

; 

golden-crowned  kinglet  i 

13 

sill  i  !  ■ 

Study  Area  9  (Cont.) 
Species 
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Study  Area  9  (Cont.) 
Species 

i 

Census  Dates  I 

9/16 

i 

j  10/28 

1 

2/1  oi  2/24 

1  3/10 

mm 

yellow-breasted  chat 

2 

1 

! 

. 

b  : 

hooded  warbler 

6 

> 

1 

♦ 

1 

I 

{ 

o  !  4  | 

Canada  warbler 

1 

l 

i 

i 

!  i 

American  redstart 

•  12  : 

redwinged  blackbird 

i 

l  x 

1 

i  : 

Baltimore  oriole 

l 

i  X  i 

brown-headed  cowbird 

| 

2  j  13  : 

summer  tanaaer 

1 

j  I  2 : 

cardinal 

54 

78 

69 

53 

j  |  : 

49  |  72  |  63  j 

indigo  bunting 

. . id 

24  ! 

painted  bunting 

1  !  6J 

purple  finch 

5 

!  ! 

American  goldfinch 

3 

}  i  !  | 

16  25  !  !  3  i 

i 

rufous-sided  towhee 

| 

6 

!  1  !  1  < 

savannah  sparrow 

i 

j 

1  !  : 

1  X  ; 

slate-colored  junco 

!  x 

X 

1  i  i 

i 

white- throated  sparrow 

j 

11  j  335 

36 

78  j  31  I  5  1 

j 

fox  sparrow  j 

l 

i  3 

1  s  j 

i 

! 

i 

J 

* 

I  ; 

1 

1 

| 

Total  Individuals  1  326 

j 

334  I  628 

325  i 

i 

305  ■  5” 

i  1  ||i 

Total  Census  Species _ j  30  !  23  j  33  1  30  !  34  '  y 


Total  Species  All  Censuses:  86  (plus  17  non-census  sdpc res*-  1 01.*. 
Total  Individuals  All  Censuses:  2,6a7  (avu.  377  per  census) . 
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Appendix  b-5 


(oont . 5 


I 

t 


Stv  •  Area  10  (Cont.) 
Species 


blue  jay 
common  crow 


Carolina  chickadee 


tufted  titmouse 


brown  creeper 


house  wren 


Carolina  wren 


mockingbird 


brown  thrasher 


robin 


wood  thrush 


hermit  thrush 


eastern  bluebird 


blue-gray  gnatcatcher 


ruby-crowned  kinglet 


! 

loggerhead  shrike 


white-eyed  vireo 

- 

solitary  vireo 

red-eyed  vireo 


black  &  white  warbler  i 

_  _ t 


prothonotary  warbler 


T . . . . . . . 
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Appendix  B-5 


(cont . ) 


Study  Area  10  (Cont.) 
Species 


brown-headed  cowbird 


scarlet  tanaqer 


summer  tanaaer 


cardinal 


indigo  bunting _ 

painted  bunting _ 

American  goldfinch 
rufous-sided  towhee 
savannah  sparrow 
Henslow's  sparrow 
LeConte's  sparrow 
slate-colored  junco 
field  sparrow 
white-throated  sparrow 
fox  sparrow 


Lincoln's  sparrow 


swamp  sparrow 


song  sparrow 


Census  Dates 


Total  Individuals 
Total  Census  Species 


4/15  ^ 

5/13 

4  1 

20 

2 


41 


12  13 


31  53  14 _ 

1  _ 2_ _ 1_ _ 1_ 

_ 5 _ 

_ 2  j 

_ 1 _ _ 

36  !  ! 

I 

4  2  2  ! 

I  i  i 

87  276  i  55  |  26  j 

3  i  i 


438  ! 1284  i  732  '  311  !  298 

— i - i - 1 - r 

38  !  51  !  50  !  55  42  ! 


Total  Species  All  Censuses:  101  (plus  1  non-census  specics= 
Total  Individuals  All  Censuses:  3,U?3  (avg.  613  per  census). 


In  the  subsequent  tab1es  where  relative  impact  assessments 

are  given,  they  have  been  assigned  the  following  range  of 

subjective  values: 

Very  adverse 
Moderately  adverse 
Slightly  adverse 
None 

Slightly  beneficial 
Moderately  beneficial 
Very  beneficial 


Species 


Habitat 


Superclass  Ciliata 

Class  Holotrichea 

Order  Gymonostomatida 

Coleps  hirtus 

Didinium  spp. 

Loxophyllum  spp. 

Procodon  spp. 

Holophyra  spp. 

Fresh  water 

Fresh  water 

Fresh  water 

Fresh  water 

Fresh  water 

Order  Hymenostomatida 

Paramecium  spp. 

Fresh  water 

Order  Trichostomatida 

Colpoda  spp. 

Fresh  water 

Class  Peritrichea 

Order  Peri tri chi da 

Vorticella  campanula 

Fresh  water 

Class  Spirotrichea 

Order  Heterotrichida 

Stentor  styloninchia 
Blepharisma  lateritia 

Fresh  water 

Fresh  water 

Order  Hypotrichida 

Euplotes  charon 

Fresh  water 

Order  Oligotrichida 

Halteria  spp. 

Fresh  water 

PHYLUM  PORIFERA  (sponges) 

Class  Desmosongia 

Subclass  Monaxonida 

Family  Spongillidae  (fresh  water 
Sponqilla  fraqilis 

Sponqilla  lacustris 

Ephyaatia  crateriformis 

sponges) 

Standing  fresh  water 
Running  fresh  water 

Rapid  freshwater  streams 

Family  Clionida  (boring  sponges) 
Cliona  spp. 


Estuarine  oyster  reefs 


Species 


Habitat 


PHYLUM  CNIDARIA  (COELENTERATA)  {jellyfishes,  corals,  etc.) 
Class  Hydro zoa 
Order  Hydroida  (hydra) 

Hydra  viridis  Fresh  water 

Class  Scyphozoa  (jellyfish) 

Order  Semaeostomaeae 
Aurelia  aurita 
Crespedacusta  sowerbyi 


PHYLUM  CTENOPHORA  (comb  jellyfish) 

Class  Tentaculata 

Mnemiopsis  leidyi  Lower  estuary 

Class  Nuda 

Beroe  ovata  Lower  estuary 


Estuary  and  marine 
Freshwater  lakes 


PHYLUM  PLATYHELMINTHES  (flatworms) 
Class  Turbellaria  (free-living) 
Order  Alloecoela 
Stylochus  ellipticus 


Oyster  reefs 


Class  Trematoda  (parasites) 
Order  Monogenea 
Urocleidus  attentuatus 

Urocleidus  chrysops 
UrocleiduT  grand is 
Urocleidus  principalis 
C)ei  clod i  scus  pricei 
Cleidodiscu's  robustus 
Actinocleidus  longus 
Ac'tinocleldus  fergusoni 
bactylogyris  perl  us 

Order  Aspidobothrea 
Cotylaspls  insignis 

Aspidogaster  conchicola 


Ectoparasite  on  fish, 
turtles  and  amphibians 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

Found  on  gills  of  fresh¬ 
water  fish 

Found  in  pericardial  cavity 
of  freshwater  fish 
do. 


Species 

Habitat 

Order  Digenea 

Posthodiplostomum  minimum 

Freshwater  areas 

Paramphi stomomum  stunkardi 

Freshwater  areas 

Phyllodistomum  lohrenzi 

Freshwater  areas 

Bucephalus  elegans 

Freshwater  areas 

Cercaria  ambelmae 

Endemic  to  Garza  Little 

Elm  Lake 

Striqeid  metacercariae 

Freshwater  areas 

Class  Cestoda  (parasites) 

Order  Proteocephal idea 

Proteocephalus  ambloplites 

Fresh  water 

PHYLUM  ROTIFERA  (wheel  animalcules) 

Brachionus  angularis 

Fresh  water 

Brachionus  urceolares 

Fresh  water 

Brachionus  cal ycif Torus 

Fresh  water 

Asplanchuna  spp. 

Fresh  water 

Monostyla  spp. 

Fresh  water 

Conochilus  spp. 

Fresh  water 

Svnchaeta  spp. 

Fresh  water 

Platyias  patulus 

Fresh  water 

Platyias  quadricornis 

Fresh  water 

Tricnocerca  sp. 

Fresh  water 

PHYLUM  ACANTHOCEPHALA  (spiny-headed  worms) 

Order  Eoacanthocephala 

Neoechinohynchus  cylindratum  Parasite  of  freshwater  fish 


PHYLUM  RHYNCHOCOELA  (nemerteans) 
Class  Anopla 
Order  Heteronermertini 
Cerebratulus  spp. 


Class  Enopla 
Order  Bdellonemertini 
Malacobdella  sp. 


Lower  estuary 


Mantle  cavity  of  salt  water 
clams,  oysters 


Species 


Habitat 


PHYLUM  NEMATODA  (nematodes) 

Order  Enoploidea 

Many  species  and  most  common  organism  in  bottom  samples  of  Trinity 
Bay  and  Estuary. 


PHYLUM  ECTOPROCTA  (moss  animals) 
Order  Cheilostomata 
Membranipora  spp. 

Bugula  sppT~ 


PHYLUM  ANNELIDA  (common  worms) 

Class  Polychaeta  (marine  worms) 

Family  Glyceridae 
Glycera  americana 

Family  Lumbrineridae 
Lumbrineris  tenuis 

Family  Nephytidae 
Nephtys  spp. 

Family  Nereidae 
Nerei s  succinea 

Family  Onophidae 
Diopatra  cuprea 

Family  Capitellidae 
Mediomastis  californiensis 

Family  Spionidae 
Polydora  llgni 
Streblospio  benedicti 

Family  Indeterminate 
Loandalia  fauvel i 
Amphictle's  gunneri  floridus 

Class  Oligochaeta  (earthworms) 

Order  Plesiospora 
Tubifex  tubifex 


Oyster  reefs 
Oyster  reefs,  pilings 

Middle  estuary 
Middle  estuary 
Middle  and  lower  estuary 
Estuary  and  oyster  reefs 
Lower  -  tuary 
Middle  to  lower  estuary 
Oyster  reefs 

Middle  estuary  and  reefs 

Estuary 

Estuary 

Polluted  fresh  waters 


Species 


Habitat 


Limnodrilis  sp. 

Nais  sp. 

Para sco lex  qabriellae 

Fresh  water 

Fresh  water,  in  algae 
Estuary 

Order  Opisthopora 

Diplocardia  sandersi 

Terrestrial 

Class  Hirudinea  (leeches) 

Order  Rhynchobdellida 

Helobdella  elongata 

Helobdella  lineata 

Glossiphonia  sp. 

Fresh  water 

Fresh  water 

Fresh  water 

PHYLUM  MOLLUSCA  (mollusks) 

Class  Pelecypoda  (clams) 

Order  Nuculacea  (nut  clams) 

Nuculana  eborea 

Middle  and  lower  estuary 

Order  Arcaea  (arks) 

Anadara  transversa 

Lower  estuary,  oyster  reefs 

Order  Mytiliacea  (mussels) 

Brachidontes  recurvus 

Oyster  reefs 

Order  Anomiidea  (jingle  shells) 

Anomia  simplex 

Oyster  reefs 

Order  Ostreacea  (oysters) 

Crassostrea  virginica 

Oyster  reefs 

Order  Cardititacea  (freshwater  clams) 
Anodonta  corpulenta 

Anodonta  imbecillis 

Anodonta  grandis 

Anodonta  ohionsis 

Lampsilis  tampicoensis 

Lampsilis  anodontoides 

Lampsilis  fasciata  hydiana 

Lampsilis  ventricosa 

Lampsilis  teres 

Lampsilis  lienosa 

Lampsilis  cardium  satura 

Fresh  water 

Fresh  water 

Fresh  water 

Fresh  water 

Fresh  water 

Fresh  water 

Fresh  water 

Fresh  water,  larger  lakes 
Fresh  water 

Fresh  water 

Fresh  water 

Habitat 


Species 


Quadrula  nodulata 
Quadrula  quadrul a  aspera 
Quadrula  quadrula  apiculata 
Quadrula  quadrula  s pec i os a 
Quadrula  quadrula  forsheyi 


Cuadrula 

petri na 

Quadrula 

houstonensis 

Quadrula  ridelii 
Quadrul a  flava  nasuta 
Quadrul  a  undata~~chunis 
Quadrula  askervi 
Strophitus  subvexus 
Strophi tui~  undulatus 
Leptodea ~fragi  1  i s 
Leptodea  laevissima 
Lasmigona  costata 
jOjnblema  perplicata 
Amblema  pllcata  costata 
Amblema  phcata  perplicata 
Amblema  gi gantea 


Amblema  dambeyana  (plectomerus) 
Sphaerium  sp« 


Order  Mactracea 
Mulinia  lateralis 
Rangia  cuneata 
Abra  aequalis 
Macoma  mitchel 1 i 


Fresh  water 
Fresh  water 
Fresh  water 
Fresh  water 
Fresh  water 
Fresh  water 
Fresh  water 
Fresh  water 
Fresh  water 
Fresh  water 
Fresh  water 
Fresh  water 
Fresh  water 
Fresh  water 
Fresh  water 

Fresh  water,  mud  bottom 

Fresh  water 

Fresh  water 

Fresh  water 

Fresh  water 

Fresh  water 

Fresh  water 

Fresh  water 

Fresh  water 


Entire  estuary 

Upper  estuary 

Lower  estuary 

Upper  to  middle  estuary 


Class  Gastropoda  (snails) 
Subclass  Prosobranchia 
Order  Mesogastropoda 
Viviparus  sp. 

Littorlna  irrorata 
Ottoridina  sphinctostoma 
Crepldula  plana 
Pollnlcef  duplicatus 

Order  Neogastropoda 
Thais  haemastoma  floridana 
pTtre~1)a  lunata 
llassarius  acutus 


Fresh  water 
Brackish  marshes 
Upper  estuary,  mud  bottom 
Oyster  reefs 
Lower  estuary 


Oyster  reefs 

Oyster  reefs,  middle  bay 
Middle  and  lower  estuary 


Species 

Subclass  Opisthobranchia 
Order  Pyramidellacea 
Turbonilla  interrupta 

Order  Cephalaspidea 
Retusa  canal iculata 


Habitat 


Middle  and  lower  estuary 


Upper  to  middle  estuary 


Subclass  Pulmonata  (land  and  freshwater  snails) 
Order  Basommatophora 

Physa  virgata  Fres 
Physa  integra  Fres 
ferrissia  rivularis  Fre« 
He! i soma  "trivolis  Terr 
He! fsoma  anceps  Terr 
fiyraulus  parvus  Terr 


Fresh  water 
Fresh  water 
Fresh  water 
Terrestrial 
Terrestrial 
Terrestrial 


Order  Styl omnia tophora 
Polygyra  texasiana 
Polygyra  leporina 
Polygyra  mooreana 
Polygyra  dorfeuilliana 
Polygyra  septemvolva  volvovis 
Triodopsis  henriettae 
Triodopsis  vultuosa 
TriodopsTs  cragini 
Mesodon  thyroiaus 
Stenotrema  leai  al i c i ae 


Moist 

Moist 

Moist 

Moist 

Moist 

Moist 

Moist 

Moist 

Moist 

Moist 


woodlands 
woodlands 
woodlands 
woodlands 
woodlands 
woodlands 
woodlands 
woodlands 
wood! ands 
woodlands 


Class  Cephalopoda  (squid,  octopus) 
Order  Decapoda 
Loliguncula  brevis 


Lower  estuary 


PHYLUM  ARTHROPODA 
Class  Crustacea 
Subclass  Branchiopoda 
Order  Cladocera  (waterfleas) 
Diaphanosoma  brachyurum 


Polyphemus  spp„ 
bapnnia  Tongi spina 
Daphma  pulex 
Daphnia  obtusa 
Daphnia  arcuata 
Bosmina  spp. 
Meuroxus  hamulatus 


Upper  Trinity  Lakes 
Upper  Trinity  Lakes 
Upper  Trinity  Lakes 
Pools  and  lakes 
Pools  and  Lakes 
Lake  Arlington 
Upper  Trinity  Lakes 
Lake  Worth 


pijii  wrurr 


Species 


Habitat 


Pleuroxus  aduncus 
Pleuroxus-  denticulatus 
Chydorus  "sphaericus 
Chydorus  globosus 
Alonella  diaphana 


Moma  rectirostris 
Mo fna  paradoxa 
Ceriodaphnia  pulchella 
Ceriodaphnia  Taticaudata 
Ceriodaphnia  rotunda 
Scapholeberis  mucronata 
Simocephalus  vetuTus 
SimocephaTus  exspinosus 
Simocephalus  serrulatus 
Macro thrix  laticornis 
Macrothrix  borysthenica 
Macrothrix  rosea 


Lake  Worth 
Lake  Worth 

Tarrant  County,  Trinity  P.iver 
Tarrant  County,  Trinity  River 
Dallas  County 

Tarrant  and  Dallas  Counties 

Denton  and  Tarrant  Counties 

Denton  and  Tarrant  Counties 

Tarrant  County 

Tarrant  County 

Tarrant  County 

All  north  Texas 

All  north  Texas 

Tarrant  County 

Tarrant  and  Denton  Counties 

Denton  County 

Dallas  County 

Denton  County 


Subclass  Copepoda 
Order  Calanoida 
Diaptomus  spp. 

Calanus  sppo 
Pseudocalanus  spp. 
Centropages  s'pp. 

Acartia  tonsa 

Order  Harpacticoida 
Canthocamptus  sp. 

Harpacticus  spp. 

Order  Cyclopoida 
Cyclops  bicuspidatus  thomasii 
Cyclops  verna lis 


Order  Branchiura 
Argulus  sp. 


Fresh  water 

Estuary 

Estuary 

Estuary 

Estuary 


Fresh  water 

Middle  and  lower  estuary 


Freshwater  lakes 
Freshwater  lakes 


Parasitic  on  fish 


Subclass  Cirri pedia  (barnacles) 
Order  Thoracica 
Balanus  eburneus 
Balanus  improvisus 


Whole  estuary 
Lower  estuary 


Subclass  Malacostraca 
Order  Mysidacea 
Mysis  rel icta 


Lower  estuary 


Species 


Habi tat 


Gastrosaccus  dissimilis 
Mysidopsis  bigel owi 

Order  Cumacea 
Cyclaspis  varians 
Oxyurostylis  saTTnoi 

Order  Tanaidacea 
Leptochelia  rapax 

Order  Isopoda 
Edotea  montosa 
Ligia  exotica 

Order  Amphipoda 
Ampelisca  sp. 

CymaduslTcompta 
Corophium  louisianum 
Microprotopus  raneyi 
Caprella  equi libra* 
Paracaprella  pusTTla 

Order  Decapoda 
Penaeus  aztecus 
Penaeus  duoarum 
Penaeus  setiferus 
Macrobrachium  ofiTone 
Palaemonetes  pugio 
Palaemonetes  vulgaris 
tli'bina'rius  vittatus 
Pagurus  longicarpus 
Callinectes  sapidus 
Neopanope~texana  sayi 
Rhithropanopeus  harrissi 
Procarnbarus  blandingi  acutus 
Procambaru?  clarki 
Procambaru?  dupratzi 

Procarnbarus  simulans 
Cambarus  Tiedgpethi 
CambariTl us  shufeldti 
Cambarel Tu?  puer 
Orconectes  palmeri  longimanus 
Uca  pugnax 


Lower  estuary 
Lower  estuary 


Lower  estuary 
Lower  estuary 


Lower  estuary 


Lower  estuary 
Estuary  pilings 


Estuary 
Lower  estuary 
Lower  estuary 
Lower  estuary 

Lower  estuary,  oyster  reef 
Lower  estuary,  oyster  reef 


Lower  estuary 
Middle  to  lower  estuary 
Whole  estuary 
Lower  river 
Lower  estuary 
Lower  estuary 
Middle  and  lower  estuary 
Middle  and  lower  estuary 
Whole  estuary 
Middle  and  lower  estuary 
Middle  estuary 
Flowing  streams 
Clear  permanent  freshwater 
Flowing  water,  clear  and 
turbid 

Freshwater  lakes 
Moist  banks,  fresh  water 
Shallow  freshwater  bodies 
Fresh  water 
Flowing  fresh  waters 
Estuarine  marshes 


Species 


Habitat 


Class  Insecta  (aquatic  forms  in  Trinity  River  Basin) 
Order  Odonata  (dragonflies  and  damsel  flies) 


Family  Libellulidae 
(skimmers) 

Family  Gomphidae 
(clubtails) 

Family  Agrionidae 
(broad-winged  damselflies) 

Family  Coenagrionidae 
(narrow-winged  damselflies) 


Moist  areas,  near  streams 
Rocks  in  streams 
Rocks  in  swift  waters 
Vegetated  marshlands 


Order  Hemiptera  (bugs) 

Family  Gelasticoridae 
(toad  bugs) 

Family  Corixidae 
(water  boatmen) 

Family  Notonectidae 
(back  swimmers) 

Family  Gerridae 
(water  striders) 

Family  Veliidae 

(broad-shouldered  water  striders) 

Family  Saldidae 
(water  treaders) 


Wet  areas,  along  shore 
Ponds,  slow  streams 
Standing  or  running  water 
Ponds  or  lakes,  surface 
Streams 

Wet  areas  in  debris 


Order  Coleoptera  (beetles) 

Family  Haliplidae 
(crawling  water  beetles) 

Family  Dytiscidae 
(predaceous  diving  beetles) 

Family  Gyrinidae 
(whirligig  beetles) 

Family  Hydrophilidae 
(water  scavenger  beetles) 

Family  Dryopidae 
(riffle  beetles) 


Shallow  still  water 
Shallow  still  water 
Among  aquatic  plants 
Quiet  waters,  ponds 
Stones  in  flowing  waters 


Habitat 


Species 


Order  Diptera  (flies,  gnats,  mosquitoes) 
Family  Culicidae 
(mosquitoes) 

Calm  stagnant  waters 

Family  Simulidae 
(black  flies) 

Streams  and  ponds 

Family  Chironomidae 
(midges) 

Ponds,  rivers,  and  lakes 

Family  Tabanidae 

(horseflies,  deerflies) 

Subaquatic,  lowlands 

Family  Ceratopogonidae 

Fresh,  brackish,  salt 

(biting  midges) 

water 

Family  Tipulidae 
(crane  flies) 

Margins  of  water  bodies 

Order  Neuroptera  (lacewing  flies) 

Fast  flowing  streams 

Family  Corydalidae 
(Dobson  flies) 

Order  Trichoptera  (caddisflies) 

Running  water 

Family  Hydroptidae 
(caddisflies) 

Family  Rhyacophilidae 
(primitive  caddisflies) 

Cool  clear  streams 

Family  Leptoceridae 

(long-horned  caddisflies) 

Still  or  running  water 

Family  Phyganeidae 
(caddisflies) 

Rocks  in  streams 

Order  Plecoptera  (stoneflies) 

Rapid  streams 

Family  Perlidae 
(stoneflies) 

Family  Perlodidae 
(stoneflies) 

Margins  of  rapid  streams 

Order  Ephemeroptera  (mayflies) 

Muddy  bottoms,  quiet  water 

Family  Ephemeridae 
(mayflies) 

Family  Baetidae 
(mayflies) 

Slow  moving  streams 

Species 


Habitat 


Family  Caenidae  Freshwater,  sandy  bottom 

(mayflies) 

Family  Heptageniidae  Rapidly  flowing  waters 

(mayflies) 


PHYLUM  CHAETOGNATHA  (arrow  worms) 
Sagitta  elegans 


Lower  estuary 


Classification  follows:  Wass  and  others  (1972) 

References  used:  Ubelaker  (1971);  Fisher,  Hall,  Jones,  McCullough,  and 
Nixon  (1973);  Solomon  and  Smith  (1973);  and  Ryckman/ 
Edgerley/Tomlinson  &  Associates,  Inc.  (1974) 


Range  In  Texas 

Habitat  and/or  and  Abundance  Project 

Species _ Seasonal  Status _ North  America _ in  Pegion  Values _ Impact 

FAMILY  BELONIDAE  (needlefishes) 
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Winterino,  breeding  North  America  range: 
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Protonotari a  citrea  Wood  swamps  Eastern  half  Uncommon  Aesthetic  Moderately  adverse 


o 

O 

u 

u 

c 

o 

u 

•r* 

•f- 

1— 

•I- 

43 

43 

43 

4J 

43 

43 

43 

03 

0) 

0) 

03 

0) 

03 

03 

X 

-C 

Z 

Z 

XL 

XL 

XL 

4-» 

4-> 

43 

43 

43 

43 

43 

VI 

V) 

to 

m 

in 

to 

in 

03 

0) 

0) 

0) 

03 

03 

03 

< 

<c 

<c 

«C 

c 

< 

4-> 


03 

03 

0) 

03 

r— 

03 

c 

03 

c 

03 

03 

d 

i 

d 

i 

cn 

1 

cn 

03 

cn 

V- 

cn 

03 

cn 

d 

c 

z 

c 

z 

c 

z 

c 

43 

c 

03 

c 

S- 

c 

c 

(0 

43 

03 

43 

03 

43 

03 

in 

03 

43 

03 

cn 

03 

03 

u 

3 

v. 

3 

i. 

3 

U 

03 

s- 

to 

U 

•r* 

s_ 

i- 

o-o 

* 

O 

•O 

O 

-O 

O 

03 

E 

03 

tn  Q3 

-o 

<0 

in 

03 

03 

tn 

0) 

03 

in 

•  O 

03 

03 

in 

03 

in 

03 

in 

03 

in 

u 

43 

s~ 

o 

43 

4- 

O 

43 

U 

c 

03 

4- 

O 

03 

4- 

O 

c 

03 

in 

O 

03 

U 

03 

•r- 

■0*r» 

•r» 

•f 

T3 

•r* 

r— 

“O 

*r— 

■0 

$►, 

43 

r-  >» 

*C3 

43 

*T“ 

-0 

u 

43 

03 

43 

•f— 

43 

S- 

c  c 

X 

u 

c 

C 

03 

V- 

c 

c 

i- 

.c 

03 

03 

03  r— 

u 

c 

03 

<d 

u 

c 

03 

03 

X 

03 

U 

03 

0) 

<o=> 

43 

03 

03 

13 

Z 

03 

OS 

=3 

03 

03 

43 

43 

X  f— 

03 

03 

43 

z 

03 

03 

43 

43 

03 

03 

43 

03 

03 

43 

F  c 

C 

£ 

c 

C 

c 

§ 

C 

C 

•1 

c 

in 

03 

cn 

05 
C  O. 

M 

» — 

to 

c 

5 

c 

tn 

03 

CO 

•O 

•r 

5 

cn 

*C3 

T- 

s. 

1/3 

S-  u 

in 

s- 

E 

E 

in 

V. 

i- 

u 

in 

s- 

03 

■0 

L.  *r— 

03 

•O 

u 

u 

03 

T3 

S 

-0 

* 

*0 

JC 

0)  03 

03 

0) 

43 

XL 

03 

OJ 

03 

03 

X 

03 

03 

03 

43 

X 

03 

JC 

03 

03  O 

X 

L» 

03 

03 

JC 

03 

Z 

03 

03 

Z 

03 

03 

X 

03 

43 

43  43 

43 

43 

in 

43 

43 

43 

43 

43 

43 

43 

43 

43 

in 

43 

43 

43 

43 

43  C 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

43 

4-> 

U 

in  in 

03 

in 

o: 

u 

in 

tn 

03 

m 

t- 

in 

in 

03 

03 

u 

in 

3 

•r* 

in  f- 

u 

C 

•r- 

in 

(- 

in 

3 

•r— 

03 

s- 

•f* 

03 

i. 

•f- 

o 

ns  «o 

43 

03 

o 

o 

03 

10 

43 

03 

O 

03 

03 

43 

0 

0 

03 

O 

c 

03  J- 

0 

03 

C 

03 

0 

03 

O 

C 

43 

0 

C 

43 

0 

C 

z 

03  03 

l/> 

Ui 

o 

z 

03 

03 

cn 

Ui 

z 

03 

03 

1 n 

0 

z 

03 

m 

=> 

UJ  0. 

z 

O 

ZD 

Ui 

z 

03 

in 

r> 

CO 

z 

1 n 

z 

=3 

13 


c 

JC 

>».e 

03 

43 

z  43 

&  £- 

X 

in  3: 

03  *C3 

O 

3  0 

03  O 

J- 

V.  s- 

*  >> 

rs 

z  cn 

cn 

s-  0  a. 

cn 

<a  cn 

in  jc 

tn 

43  c 

c 

43  i  c 

u 

v. 

cn  in 

03 

•  X  *r* 

*f* 

in  -r~ 

03 

•  aj 

C  3 

> 

in  0  U 

• 

*0 

>  V 

"C3 

in  id 

T-  J3 

0 

03  L.  03 

tn 

03 

•*  >  03 

c 

T3  C 

c 

U 

03  d43 

03 

03 

in  03  03 

23 

C  3 

03  • 

cn 

L  C 

cn 

531C3X  i. 

03 

ax 

43  03  •*- 

-0 

X 

O  X  43X3 

*» 

r—  * 

0  43 

xi  3: 

03 

in 

■o  in 

3: 

in 

-0  C 

• 

•  0  * 

*0 

O  cn 

XJ  0 

*o 

03  3  • 

*0  in 

43 

•M  J-4J 

C  43 

0  C  43 

C  U  43 

C  43 

U  43 

C  43  43 

c 

in  g  cn  c 

03  C 

S  -r-  C 

03  cn  c 

03  C 

03  -  C 

03  Q3  C 

59 

O.  O  S-  03 

1—  03 

S~  03 

r—  S-  tn  03 

r-X  03 

43  xr  o3 

r—  J*  OJ 

(a 

E  4J  03  S- 

-0  S- 

C  03  J- 

*0  03  03  S- 

*0  in  u 

43  in  u 

-0  O  U 

cn 

<9  43  *a  cn 

0  cn 

03  03  cn 

0  "O  cn  cn 

0  3  cn 

03  3  cn 

0  •*-  cn 

?  O  C«r- 

O  *r- 

CLr—  v- 

O  CT3-r 

0  U  -r- 

U  l.  1- 

O  x-r- 

Z 

1/1X1  3E 

3C  S 

O  13  2E 

3  3  03  2E 

3:  _Q  Z: 

to  X)  z: 

3:  432: 

OJ 

to 

Q) 

&- 

QJ 

to 

QJ 

to 

$- 

> 

i- 

QJ 

T3 

QJ 

> 

to 

> 

, 

■o 

-o 

U 

CD 

QJ 

QJ 

QJ 

to 

QJ 

>> 

QJ 

•o 

QJ  O 

C 

C 

C 

c 

>> 

c 

QJ 

c 

4*—>  nj 

o 

o 

o 

o 

o 

P> 

o 

o  o 

z 

z 

z 

z 

pj 

z 

to 

z 

p 

l-  E 

X 

k. 

X 

d.  *— * 

o 

OJ 

O' 

•«— 

-o 

•t— 

f— 

o 

IS) 

s 

IS) 

o 

<_> 

o 

o 

u 

OJ 

•*— 

•r-  to 

f“ 

> 

p» 

p 

Pi 

P>  3 

p» 

*»— 

QJ 

QJ 

QJ 

QJ  O 

QJ 

p 

X 

JZ 

X 

X  s. 

X 

id 

o 

p 

•4-* 

p> 

P>  o 

p> 

o 

O 

o> 

•r— 

to 

to 

to 

to  > 

to 

•f- 

•r- 

QJ  O 

PJ 

QJ 

QJ 

QJ 

W  •»“- 

QJ 

p 

P 

C  t- 

to 

0) 

»0 

to 

to 

to  p 

to 

OJ 

OJ 

E 

CD 

X 

o 

X 

X 

c  o 

3 

p> 

JZ 

JZ 

JZ 

X  QJ 

c 

p> 

p 

OJ  c 

to 

cn 

O' 

O' 

O'  to 

o' 

to 

to 

P  o 

*rO 

OJ 

•r~ 

•r 

*r-  C 

t- 

QJ 

QJ 

ip  CJ 

> 

<c 

3: 

3C 

X 

Xt- 

X 

O  QJ 

QJ  C 

O  O 

c 

c 

P> 

P 

c 

P 

P 

c  ■«-. 

o 

o 

C 

c 

o 

c 

c 

to  cr 

to 

to 

c 

p 

c 

to 

to 

TJ  CD 

*o 

*3 

o 

p 

o 

XD 

XJ 

c  a_ 

o 

o 

c 

c 

o 

p 

C 

c 

3 

o 

o 

3 

3 

p 

o 

fc 

3 

3 

-O  c 

c 

c 

JZ 

X» 

o 

c 

o 

X 

X 

<£  *r- 

=3 

X 

«c 

<_J 

X 

o 

to 

X 

OJ 

QJ  C 

QJ  C 

aj 

QJ  C 

QJ  C 

p> 

QJ 

QJ  C 

OJ 

*o 

QJ 

p 

O'  P 

03  P 

O' 

O'  P 

O'  U 

s. 

O' 

a>  j- 

O' 

QJ 

O' 

to 

C  QJ 

C.  OJ 

c 

C.  QJ 

C  QJ 

3 

c 

C  OJ 

c 

•  P 

c 

p 

to  P 

to  P» 

to 

tO  P> 

tO  P> 

o 

«o 

to  PJ 

to 

Ct- 

to 

-o  CO 

p  to 

P  to 

p 

l-  to 

s-  to 

tp 

s- 

u  m 

t. 

k.  c 

s_ 

c 

to 

0) 

QJ 

to 

td 

1 

T> 

id 

QJ  X 

to  X 

OJ  <o 

<r>  3:  to 

to  ^  to 

to  to 

to  QJ  to 

id  OJ  to 

QJ 

Id  QJ 

td  QJ  to 

id  p 

id 

QJ 

X  o 

O  OJ 

U  OJ 

O  QJ 

O  QJ 

tp  OJ  QJ 

QJ 

O  PJ 

«p 

O  01 

o 

to  C 

o 

C  P 

QJ  *r- 

-t-  *o  p> 

•r-OP 

T-  4-» 

•r-  “O  P> 

r-  t-XJP 

u 

•*—  *f* 

r— 

*r-  -O  P» 

«r«* 

QJ  k- 

•f— 

k> 

J-  P 

P  C  to 

W  C  IO 

p  a> 

{.cm 

id  u  c  to 

X  P» 

k.  c 

td 

k  c  Id 

k. 

2  QJ 

u 

QJ  C 

QJ 

QJ 

at  <op 

OJ 

QJ  tO  P» 

QJ 

QJ  P 

OJ 

QJ  tO  P 

X  QJ  Id  P 

pj  c 

<ux 

X 

QJ  «d  P* 

O) 

QJ 

P 

QJ  QJ 

P  X 

c125 

X) 

E  CO 

-O 

§  « 

*o 

EtO 

T3 

E  00 

-  e 

id 

3  _ 

E  W 

T> 

5 

*  to 

to 

tO 

OJ 

•r 

O 

Q), 

Qj 

IS) 


OJ 

X 

0) 

X  k-  QJ 

QJ 

X  k-  QJ 

O' 

p 

p 

PPP 

P 

PPP 

c 

s- 

to 

k.  C-r- 

id 

k-  C  •*“ 

to 

o 

p 

O  QJ  C 

p 

O  QJ  C 

a: 

z 

CO 

Z  OX 

CO 

Z  OX 

s 

a 

to 

■p 

to 


“D 
X  CD 
P  p 
1-  **- 
O  C 

z  x 


•r-  <Ir-  C 


S 

QJ 


«J  -o 

jC  S-  QJ 
PPP 
P  C  -r~ 
o  o>  c 

ZUD 


•0*0 
x  p  o> 
ppp 

P  C  f- 
O  CD  C 

z  ox 


c  P 
P  O' 
QJt- 

E 

to 

<l)  to 
:*  <o 


r  id  d) 
ppp 

P  IO  <d 
O  (UP 
Z  ^  to 


p  « -o 
a>  x  p  qj 
p  ppp 
to  p  c  **— 

(O  o  QJ  C 
Ul  Z  OX 


s 


(O  P 
P  O 
CO  Z 


(O  ttllfl 
-C  PX  QJ 
PPP 
C  3  Id 
OOP* 
O  to  to 


S  S  JO 

41  £  x:  L 

p>  p  p  p> 
«J  P  3  c 

P»  O  O  CD 
to  Z  tO  O 


1 

to 

* 

OJ 

QJ 

to 

• 

■0 

*o 

to 

id 

TJ 

k. 

*o 

X 

c 

•  10 

4k 

T- 

QJ 

P 

to 

to 

to  E 

to 

IO 

*T~ 

to  O' 

to 

f— 

*0  P  O' 

-p 

S- 

«P 

X  c 

«k 

£ 

*o 

t-  ID  C 

to  QJ 

a. 

O  *r- 

to 

X  P 

0 

QJ«P*r> 

X-P 

O' 

* 

* 

P  *o 

OJ 

0  c 

0 

f  TJ 

E  u 

tol 

•  c 

to 

to 

O  CD 

> 

P  QJ 

P  *  01 

id  *r" 

i~  3 

S  f 

QJ 

X  to 

QJ 

O 

TJ 

to  OJ 

3c  x 

O  P 

0*0 

X 

E  a> 

•  P 

P 

• 

-CP 

to  P 

—  id 

“O  QJ 

o 

to  JC 

tO  X 

O' 

CO  to 

to 

>>  SX 

-o  P 

•O  QJ 

c 

S  to 

E 

OJ  QJ 

a> 

p  0 

-P 

C  iS) 

qj  k. 

»o 

to  l— 

P 

9 

>  P 

> 

p  p  • 

to  OJ 

to 

EX 

k. 

to  O' 

to 

O 

0  o> 

C  O' 

QJ  S 

r“ 

«  •.  p 

H-  C 

*0 

P 

P  c 

3  -  C 

*0  P 

P  to 

^  » 

•*  to  P 

to  to  c 

C  P 

O'  top 

o»  f 

0  W-r 

*  c 

to  ci 

to  k- 

to  QJ  C 

QJ  E  QJ 

•*  P 

<d  c 

QJ  C 

to  P 

OOP 

to  to  QJ 

P  o 

•o  Q) 

■O  X  IO 

x  <o  *o 

to  t/1  ro 

f—  to  to 

P  X  fd 

P  X  QJ 

X  QJ 

P  QJ  tO  X) 

*r-  to; 

r-  P 

I-  (O  k 

to  Qj  -r- 

C  QJ  P 

*D  QJ  k 

QJ  O  p 

QJ  E  P 

C  OP 

QJ  >  C-r- 

X  to 

QJ  C 

QJ  P  O' 

P  P  to 

S  O'  O' 

O  QJ  O' 

>  C  O' 

>  id  c 

QJ  C  C 

>  O  S  tfl 

to  QJ 

•r~  *f* 

•r*  ITJt- 

to  P  QJ 

o  *o  •— 

O  P  -r- 

f-  fd-r- 

T-  S  **- 

•(“  P  0  CD 

X  IS) 

U-3 

U.  ES 

P-  QJ  2! 

3:p  s: 

CZ  k£ 

a  103 

O  P2t 

0:  o»Pcr: 

to 
JZ 

a. 
qj  t- 
o 
O  ' 
x  x 


m 


CUQ) 

qjIc 


tj 
to  p 

3  ■*“ 
QJ  X 

ofS 
T-  O 
C  id 
QJ  — 

o  x 


312 


5f£ 


p  o 

3  i~ 

a  p 


sra 


oJqj 

gli 

OJ  p 
P»  r— 

O  to 
)CQ 


O 
3 
X 


o 

II 


i 


to 

X  TJ 

a  p 

QJ  •*- 

o  x 


u 

2 

|S 


IS 

*o 

£ 

3|l 


§» 


at  u  qj 

O  CLJ  O 
k-  E  = 
a.  *— 


O 

0 

u 

O 

0 

•t— 

•*— 

f“ 

*r— 

4-> 

4J 

4-> 

4-> 

4-» 

a» 

QJ 

O 

CJ 

QJ 

x: 

SI 

JC 

.c 

«C 

u 

4-» 

*-> 

44 

44 

O 

44 

0 

‘r* 

in 

in 

m 

(A 

•r— 

VI 

f- 

44 

ai 

QJ 

QJ 

QJ 

4-> 

QJ 

44 

0) 

fO 

<0 

<0 

<0 

QJ 

to 

QJ 

sz 

-C 

-C 

4-1 

j= 

JC 

_cr 

sz 

■P 

JZ 

4J 

«/) 

O' 

CD 

cn 

cn 

l/l 

o> 

1/1 

QJ 

*4* 

•r* 

ai 

QJ 

< 

3: 

3: 

--- 

3; 

< 

3; 

<C 

i 


•  • 

.. 

•  • 

••  *o 

•  • 

•  • 

«. 

.. 

QJ 

QJ  C 

QJ 

QJ  QJ 

QJ  C 

QJ 

QJ 

QJ 

Ol 

Oi  S- 

a> 

Ol  4-1 

cn  &. 

Ol 

Ol 

CD 

C 

C  QJ 

c 

C  f- 

C  QJ 

C 

C 

c 

<0 

•O  P 

40 

*OTD  C 

*0  4-1 

*0 

<Q 

<d 

k-  -O 

k-  v> 

k- 

J-  C=> 

k.  VI 

k. 

w 

t- 

QJ 

<0 

*0 

*0 

«o 

44 

■O 

tO  P 

«0  QJ  VI 

(0  QJ 

IO  r- 

<0  QJ  Vi 

<0  v> 

<0  V) 

•  V) 

<0  QJ 

O  *r- 

O  QJ 

O  4-1 

U  C  to 

O  QJ 

0  QJ 

4- 

U  QJ 

«4-  <0 

O  44 

f-  c 

•^■DP 

f  J-  u 

«*-X)P 

*r-  44 

•»-  44 

r-  O 

4*  f- 

k-  => 

U  tZ  to 

u  c 

1-  QJ  4-1 

u  c« 

L  IO 

<0 

L  <0 

«J  U 

(.  c 

QJ 

QJ 

QJ 

QJ  QJ  4-1 

QJ 

o>r3 

QJ 

QJ  4-1  C 

QJ 

QJ  <0  44 

QJ 

Ql  4J 

SZ 

QJ  44 

-C 

ai 

-o 

•r— 

££ 

-0 

*o 

M.  c 

-o 

~r— 

E  */>  QJ 
<  *>  O 

*0 

*o 

I" 

c 

Jr1" 

C  »- 

* 

QJ  VI 

10  TO 

J 

V-  to 

2 

QJ  »  VI 

<0  T3 

3C 

-O 

t- 

-O 

u  <0 

k-  V) 

Q) 

-CJC  QJ 

ai 

JC  k-  QJ 

01 

jC  qj  ai 

QJ 

-c  -c  x:  qj 

QJ 

JC  J-  QJ 

QJ 

JC  QJ 

QJ 

-C  QJ 

QJ  k- 

-C  QJ  QJ 

■P 

P-PP 

p 

PPP 

p 

ppp 

4-» 

pppp 

4-1 

44  44  44 

44 

44  44 

44 

44  44 

44  44 

PPP 

to 

k.  3  «o 

QJ 

S-  Cf- 

<0 

s-  v>  «o 

to 

J-  3  3  40 

40 

J-  C 

« 

k.  f“ 

VI 

X-  f- 

in  c 

k.  VI  <0 

Si 

0  0  4-1 

4-> 

oaic 

4-> 

O  QJ  4-1 

44 

0  0  0  4-1 

4-1 

O  QJ  C 

44 

0  c 

<0 

0  c 

QJ  QJ 

O  QJ  44 

IS) 

z:  in  to 

tO 

Z  U3> 

to 

z  3:  to 

<0 

Z  VI  Vl  tO 

to 

z  00 

to 

z=4 

LU 

z  0 

3  U 

Z  5  to 

V) 

in 

>» 

V) 

QJ 

>> 

3 

* 

c 

44 

CD 

k. 

k. 

v> 

10 

QJ  44 

"O  o» 

44 

-Q  CD 

O'. 

QJ 

VI 

0 

J*  C 

QJ  C 

c 

C 

•  c 

QJ 

O  QJ 

f» 

3 

•  T* 

V)  4- 

Ol  (A 

> 

* 

•*4-  “O 

O 

in  *o 

3c  *0 

<0  X) 

O 

in 

I/I£t 

VI  QJ 

a 

QJ  QJ 

0  QJ 

E  3 

k. 

QJ 

QJ  4J  vi 

QJ  QJ 

CD  VI  Q) 

•O  Ql 

k. 

CD 

JZ 

O  QJ 

CJ  k. 

>» 

TJ  QJ  k 

(O  k 

•jr 

0 

•O  •  S_ 

<0  JQ 

-C 

QJ  CD  JO 

QJ  _Q 

in  vi 

• 

c 

t—  V) 

r— 

V) 

•O 

E 

t-  o> 

VI  01 

•0 

Cl  QJ  *• 

O.  * 

3 

■DQI  « 

in  • 

QJ  CD  C 

TJ  C 

1-  44 

"O  44 

44 

k-  P 

C  44 

•  QJ  +4 

*0  C*r- 

Cf 

in  c 

>>•*“  C 

>1  c 

-O  c 

*o  e  c 

V)  4-  r 

4*  k 

<0  u 

-4J  § 

in  k-  -0 

_c  vi  <0 

JC  <0 

<0 

r-  n  to 

U  <0 

QJ  44  ai 

•—  QJ 

V)  *0  J- 

V)  k 

C  k 

tj  aj  k 

t—  •»-  y. 

4*  44 

■O  44 

C  QJ  ^ 

3  «0  CD 

3  CD 

QJ  CD 

O  k  CD 

QJ  <0  CD 

X  3  C 

O  C 

X  in  to 

u  o^r 

k  •»>. 

a.f- 

OP  — 

«*-  t- 

O  k.  •*- 

Of- 

0  QJ  QJ 

J—  X  QC 

CO  UE 

CO  X 

OE 

3  wE 

U-  O-X 

£D«P3 

53 

Range  In  Texas  - - — 

Habltat  and/or  and  Abundance  Project 

Species  _ Seasonal  Status _ North  America _ in  Region  Values _  impact 


02 

CD 

CD 

CD 

lA 

CO 

CO 

to 

u 

U 

S- 

k. 

CD 

QJ 

CD 

Q) 

> 

> 

> 

> 

*a 

■D 

-o 

T3 

(O 

n) 

0) 

c 

rO 

03 

>> 

>2 

>2 

>. 

o 

4-> 

4J 

z 

4J 

4-> 

JZ 

x 

X 

x 

a> 

cn 

O' 

O 

*»“ 

■r» 

•f— 

*r» 

r— 

r— 

r— 

to 

Ul 

on 

on 

u 

u 

o 

CO 

4-> 

3 

CD 

0) 

<D 

O 

X 

£ 

JC 

-  U 

4J 

P> 

4J 

u 

o 

u 

o 

o  o 

CO 

JO 

CO 

•*“  > 

CD 

02 

0) 

+» 

p 

p 

p 

p 

«o 

to 

to 

CD 

O) 

0) 

CD 

02  4-» 

X 

x 

X 

x 

X  u 

X 

x 

SI 

4-> 

p 

p 

p 

P  02 

cn 

cn 

cn 

o 

CO 

to 

to 

to  to 

*t— 

*r“ 

CD 

CD 

CD 

02 

CD  C 

2: 

a: 

m 

c 

<c 

c 

02 

0) 

Of 

Of 

02 

* 

0) 

02 

Of  TS 

cn 

cn 

•> 

02  I 

cn 

C7> 

to 

cn 

cn 

02  Of 

c 

c 

•o 

c_c 

c 

C 

*o 

c 

c 

C  *p 

10 

to 

k.  f— 

to  P 

o 

to 

u 

to  -D 

to 

to#—  **- 

s. 

k.  *o 

to 

S-  3 

*. 

s. 

<r* 

u  c 

i- 

S.  to  c 

Of 

£  k- 

0*0 

T3 

x 

« ■°'2 

k-  D 

to  to 

«o  p> 

P  P 

lO  CO  CD 

OS  02 

to  to 

p 

to  to 

to  -P* 

U  CD 

U  v- 

1  c 

U  p 

OP 

U  Of 

• 

O  C  P 

O  Of 

oc  c 

-r-  P 

•r-'O  C 

O  Of 

•f  T3  *r- 

-r—  “r— 

f-  p 

o 

«c-  C*T* 

-r-  P 

f  0)  k 

u  «o 

k-  CD 

2° 

u  c  c 

V.  c 

C  to 

C  fl)  c 

k-  to 

U  U  Of 

01 

4IP 

02 

Of  to 

at 

Of 

CD  =3 

*  02 

Of  P 

ojpd 

02 

Of  P 

Of 

Of  4-» 

-O 

**— 

I" 

T3 

|c£ 

c 

C  V. 

^  c  c 

-o 

■§  c 

-o 

5" 

c 

i|  £r- 

-O 

E  -  CO 

<  c  « 

2 

T3 

2 

CUM 

k.  Of 

*-  s-  to 

*5 

1*  to 

3= 

x> 

s» 

xiss 

i 

-o 

J 

S~  0)  tO 

0» 

JC  o» 

02 

jd  o)  x:  ci 

02 -C 

X  CD  CD  02 

Of 

JC  02  02 

02 

JC  Of 

Of  p 

CD 

£  02 

02 

X  OIX  Of 

4-» 

P  P 

4-> 

pppp 

P  P 

PPPP 

p 

PPP 

P 

p  p 

p  to 

pppp 

P 

P  P 

■4J 

pppp 

•O 

L*f 

<0 

S-  to  3  to 

to  k- 

S-  to  to  <2 

to 

S-  tO  03 
O  Q)p 

to 

k-  **“ 

to  to 

U  3  C  to 

to 

s-f 

<0 

CiA3«J 

P 

O  C 

P» 

o  w  op 

02  O 

O  ft)  02P 

*J 

P 

o  c 

02  O 

O  O  02  P* 

p» 

o  c 

P 

O  CD  O  p» 

CO 

3=  =3 

tO 

z  2  top) 

c 

Z  J 

to 

Z  210 

CO 

z=> 

3C  O 

Z  to  U  t/> 

CO 

Z=3 

CO 

<U 

>* 

#» 

a. 

s- 

to 

02 

T> 

p 

* 

02 

c 

CD 

o» 

c 

to 

cn 

>> 

*  c 

•  3 

Of 

“O 

X 

■o 

— 

to 

t/>  O 

» 

0) 

to 

CD 

to 

to 

02  V_ 

"O  U 

o 

3 

02 

p 

4J 

CD 

u 

l- 

C 

02 

02 

L.  C 

Of  C 

02 

to 

JO 

J3 

X 

*r-  Of 

a. 

Cf 

u 

to  i 

«P  Ck 

• 

o 

• 

v  > 

o 

to  cn 

01 

c 

CI 

X  02 

X  02 

o.  * 

•  02 

*o  to  c 

*~ 

Of 

c 

P  C 

P>  c 

to  *  c 

C  k-*- 

Ol 

Q-  >i 

♦  4_> 

CD  tO  -c- 

<o  fl)  k 

to  t- 

O  U 

k. 

•  k- 

•  k. 

to  to  f— 

«  k 

1-  H-  Of 

>»CD  Q) 

1  P 

02 

X  02 

X  Of 

C  -O»o 

k  £  02 

T3  4J 

*0  >  4-> 

•r  Cp 

tO  ♦* 

to  P 

f-  JOP 

O  C  C 

02  O  C 

E  3 

c 

3  C 

3  C 

*S  *0ffe> 

C  k  C 

O  Of- 

<u  Lt- 

CD  O 

k  ■*- 

kf 

k 

3C  02 

^  cn^ 

CO  02 

02 

02 

O.E3 

U  U 
«#-  X 

u  * 
aoigt 
c  c 


O  -P> 

a)  u  © 

•*->  c 

O  Q  O 

j-  a  z 

O-  *— 


© 

0) 

© 

c 

c 

c 

o 

o 

o 

z 

z 

z 

o 

o 

O 

u 

© 

u 

o 

o 

1 

1 

*r— 

4-» 

p» 

X* 

p 

4-> 

p> 

P 

© 

CD 

© 

© 

© 

© 

© 

© 

* 

XT 

XI 

•C 

JZ 

x= 

£ 

x= 

x: 

p> 

4-» 

*-> 

P 

P 

x> 

in 

(A 

in 

in 

m 

m 

in 

in 

<1) 

© 

© 

© 

© 

© 

© 

© 

<t 

C 

C 

< 

<c 

«£ 

1 

01  C  © 

cn  V-  cn 

C  ©  r—  C 

©  ♦»  ©  GJ 

t-  m  -*-»  J- 


©  © 

X  O 

01  -r- 

h-  s- 

0} 

© 

©  -C 

cr  -p» 

c  I*. 

©  o 

q:  is 


r  a 
dvo 

0  3 


s-  c 

oi  ♦ 

m  u  w+J 

u  fl)  IO 


XI 

S-  c 

40 

J- 

m  c 

© 

s- 

c  © 

u  ©  in 

£ 

i- 

M 

£ 

L  « 

p 

©  ID 

XI 

© 

Z3 

xz 

© 

©  p 

>> 

©  p 

=3 

© 

© 

© 

OP 

© 

© 

e 

e 

• 

*—  c 

c 

.§ 

to 

EM* 
<C  ©  c 

C 

£ 

c 

£ 

*o 

“O 

s- 

d  in 

©  i-  in 

V- 

©-0 

S- 

©  u 

*- 

in 

« 

s- 

i 

T3 

©  p» 

xz  J-  © 

© 

x= 

s-  ©  © 

© 

XI 

u  01 

© 

XI  XI  © 

© 

© 

4-» 

XI  © 

©  P 

© 

XI  © 

© 

_c 

•p  m 

4JP4J 

p 

p  pp  p 

p 

p 

p»  p> 

E 

ppp 

p 

p 

m 

p 

p 

P 

m 

p 

P  P 

P 

p 

in  « 

t*  c  a 

in 

J- 

£  in  40 

in 

s- 

c**- 

U  U  m 

m 

« 

© 

s- 

in 

m 

« 

© 

J--*- 

5 

i_ 

©  o 

O  ©  4J 

© 

0 

©  ©  -p» 

© 

0 

©  c 

*n 

0  0  « 

© 

P 

0 

0 

© 

© 

0 

p 

O  £ 

0 

3C  o 

Z  ©  to 

Ui 

z 

0  ©  CO 

UI 

z 

OD 

CL 

Z  £  © 

©  0} 

0 

z 

© 

© 

0 

m 

ZZ3 

in 

z 

©  -r- 
1-  C 
ZD 
<o 

u  c 

*r-  U 

U  © 

CJ  X> 

E  in 

© 

?  w 

_C  _C  CD 
4-> 

1-  3  © 

o  o  ♦* 
21  min 


>>  cn 

in 

*-  £ 

x=  cn 

© 

P>  -r- 

m  c 

CL 

£  S- 

3  *r- 

O 

3  © 

L  i- 

O  P 

O  £ 

«o  © 

p 

M 

•  £ 

>> 

•  >>  m 

x: 

© 

t-  ©  s 

m 

CL  • 

•p*  cn 

3 

c  cn 

£*0  *» 

S- 

4-»  ©  01 

©  C  -r-  J- 

4-»  O  t.  © 


3«  D1 

©  C 

u  •-»- 
m  “O 


X)  *o  ©  c 
d  Q)  i_  ■«- 

l<o  as 


0>k  Q) 
D.  ©  S. 
OH-  CQ 


u 

u 

u 

u 

u 

o 

u 

o 

y 

to 

4-> 

*r— 

4-> 

x> 

•T— 

-4-> 

•r* 

4-> 

4-» 

*r- 

4J 

Of 

OJ 

Of 

Of 

Of 

Of 

Of 

Of 

"S 

jc 

4-1 

OJ 

3 

P» 

XI 

4-» 

-C 

4-> 

4J 

£1 

P> 

-C 

4J 

xi 

•p 

-C 

4f 

r— 

to 

> 

to 

0) 

c 

to 

a 

< 

to 

Ol 

<x 

to 

<D 

<sl 

to 

0) 

to 

a 

<c 

to 

Of 

< 

(O 

Of 

*x. 

to 

Of 

<£ 

c 

-  c 

Of 

t- 

o 

o 

to 

o 

o 

cc 

u 

u 

•o  a  tj  ffl  p 

x  o  s-  ov  CL 

QJ  **“  -r-  Of 

f—  ft-  jz  u  <o  o 

OJ  4->  0JC  X 

c  Ic^ 

«J  *-  i-  </» 

<u  x:  q>  xr  a>  <d  xi 

a>  +i  ♦> 

C  L  to  ft.  */>  tty  ft. 

*o  o  <a  o  IOP  O 

cc  zz  iu  si  a ii/i  c 


♦J  *o  *—  o 

i  u  <o  a> 

O  *-4-> 

^  1-  P*  40 

+J  Of  CP 

_  6  0f«/i 

e  <  u 

s-  *  tj 

GJ  ££Q) 


i 

o 

Of 

o 

w 

c 

40 

ID 

a: 

to 

xi 

Of 

4-» 

Of 

to 

Of 

Ol 

J_ 

CD 

X) 

Ol 

c 

3 

c 

ft. 

c 

to 

O 

40 

<o 

u 

«♦- 

ft. 

jc 

w 

1 

*o 

-4-» 

to  to 

Of 

<a  Of 

1 

40  1/1 

O  Of 

Of 

O-M 

o 

U  Of 

T-  -*-» 

ft- 

«*—  <f* 

*r*  4J 

i-  40 

-C 

ft-  c 

4-» 

ft-  4t) 

at  4-> 

♦f 

Of  3 

-Of  4J 

c 

-a  *- 

-co  a 

P»  «-»  -4-» 

ft-  t-  O 

o  c  a ) 


5c 

ft-  4/1 

r  <u  ai 
ppp 

u  IA  « 
O  <!>+> 
=  *CO 


•*  -P 

•• 

.. 

Of  CL 

Of 

Of 

Of 

c 

Ol  Of 

01 

C7>  1 

01 

C 

c  u 

c 

C  JC 

c 

Of 

<o  X 

40 

40  P 

40 

p 

w  Of 

1. 

ft.  3 

ft. 

(A 

O  to 

*o 

40  Of 

1 

Of 

10  S  "2 

d 

40 

Of  tO 

U  Of 

U4> 

Of 

U  p 

0 

ai 

-»-*  p 

ft- 

4f*“0«r* 

Xf 

l  *n 

k  C 

XI 

ft.  c  c 

X 

c  to 

Of  P 

Of 

Of3 

p 

Of  40  ZD 

Of 

Of 

40  4-» 

5"V 

X? 

5- 

C  PI 

•1  c  c 

X3 

5 

to 

^Xf 

J 

W 

k£ 

ft-  ft-  in 

Io  XJ 

£  a)  L 

Of 

x:  ft-  Of 

Of  P» 

f  Of  Of  Of 
PPPP 

Of 

XI 

ft.  Of 

ppp 

p 

PPP 

p  u 

p 

p 

P»  4-> 

L  -r-  C 

40 

ft-  C  40 

40  3 

ft-  4/1  P!  40 

40 

s- 

C  -r- 

O  C  Of 

p» 

0  Ofp 

Of  0 

O  0)  Of  P 

p 

0 

Of  c 

2:3  0 

ul 

2=  up) 

3«p 

2:  5  jw 

t/> 

2= 

0  n> 

t  JO) 

o  O  c 


T-  CL  C 

CL  <u 

>»*o 

C  -C  t- 
OJ  to  to 
CL3  Q| 

0.0  cc 


o)  (U  O) 
(O  E  c 
ft-  o  t- 
OW  S- 
01 

T3£P 

-T-  «->  e 
L-r- v- 

<  J3 


to  T3  D>  to  O 

XJ  C  C  T3  C 

C  <0  *r-  C  -r- 

(O  r-  J.  Q  L 

•— jC  01  •—  Of 

TJ  W  V  T3  4J 

O  3  C  O  C 

O  »->■  O  *~ 

3:  jo  3:  33 


X3 

•  -  Of 

Of 

ft. 

to  40  Of 

*  0 

X?  "O  ft- 

«*- 

to  >»4-» 

XJ  ft.  T- 

C  W  -Q 

to  to 

r—  P*  tO 

4—  XI  •• 

XI 

a)  e-f- 

*0  0  01 

4/1 

•*-  3  > 

0  *-  c 

3 

«*-  0 

0  O-r- 

ft-  P 

P 

0  s- 

J  »- 

X)  C 

c 

>1  Of 

•  Of 

40 

40 

X  CP 

CTJP 

C  ft. 

1_ 

Of  Of  c 

Of  c  c 

Of  o> 

Cl 

Of  a*r- 

Q.  40  «r- 

Q.-^- 

3  0  3 

Or-  3 

5 

OJ  XJ 
cl  a» 
o  o 

«  L 

-O 


c 

-  >J-^ 

>>ft. 

OJ 

«/>  c  p» 

3  3  c 
L 

CQ  O  2 


<u 

in 

03 

in 

i- 

in 

Of 

i. 

03 

i- 

in 

03 

in 

> 

03 

s~ 

> 

S- 

x 

> 

03 

X 

a> 

03 

03 

x 

> 

ra 

> 

in 

03 

X 

X 

S- 

>> 

03 

03 

03 

>> 

> 

03 

*03 

0) 

so 

03 

X 

4-> 

03 

4-> 

c 

c 

03 

03 

4-> 

-u) 

03 

o 

+3 

c 

L. 

03 

JZ 

u 

zc 

jz 

2. 

>» 

0) 

J- 

CD 

03 

CD 

S- 

*a 

03 

■»— 

X 

*r- 

03 

o 

X 

t— 

O 

r— 

,  > 

X 

o 

CO 

wO 

4-> 

+> 

X 

i- 

s. 

in 

U 

o 

O 

o 

03 

•f“ 

CL 

a. 

E 

e 

c: 

4-» 

in 

in 

t-  V 

o 

O 

C 

4->  •»- 

c  1. 

c 

0J 

JZ 

JZ 

a>  e 

o  o 

o 

X 

CD 

CD 

e  o 

O  4J 

u 

O 

•r- 

o  c= 

03  03 

0) 

J- 

JZ 

JZ 

in  o 

X 

O 

•  01 

* 

•* 

•  03 

U  J- 

o 

o 

u 

u 

o 

u 

o  _ 

•<-  CL 

•f* 

t-  S- 

•r* 

•r- 

•*-  03 

4-> 

4-> 

4->  O 

4-> 

4-3 

4~» 

4-> 

4J  > 

a>  4J 

01 

aj  +-> 

03 

<1) 

0) 

03 

03  t- 

-C  c 

4= 

JT.  03 

£Z 

JZ 

si 

x: 

JZ  -*-> 

+j  ai 

4-> 

4-»  X) 

4-> 

4-> 

-*-> 

4-3 

4->  03 

in  -o 

in 

in  0) 

in 

in 

in 

in 

in  cd 

0)  o 

01 

o  u 

0) 

03 

03 

03 

0)  03 

<C  U 

< 

<C  CL 

<C 

< 

<c 

< 

<C  c 

C  f- 
03  CD 

c 

CD  r— 

C  03 

o 

c 

X  03 

o 

03  J-  ' 

E 

o 

c  a: 

E 

03  X3  03 

o 

E 

L  C  T3 

13 

g 

JQ  C 

o 

03  UJ  03 

C 

o 

<  -r- 

o 

ar«w-M_ 

=) 

o 

CL 

CO  CL) 

03  03  U 

X  O  X  c 

03  -r-  01  S- 

I —  S-  cu 

CD  0)  +J 

c  x  e  x  in 

t-  c  *r-  <D 

<0  5  5 

CU  JZ  0)  JZ 

CD  +>  4Jp 

C  S~  ro  S- 

03  O  -M  O 

o:  z  to  c 


•  •  4-3 

„ 

•  • 

,, 

,, 

«* 

•  • 

«.  Q| 

03  CL 

03 

03 

03 

03 

03 

03 

03  4-3 

CD  03 

CD 

CD 

cd  t  in 

S' 

CD 

CD 

CD  03 

C  V 

C 

C 

X 

cr  o) 

C 

C 

C  4-3 

03  X 

03  0- 

03 

c 

03  4->  4-3 

03 

C 

03 

03 

03  1/3 

S-  03 

J-  •— 

S- 

03 

t-  t-  03 

S- 

S- 

s_ 

u 

i. 

3 

X 

O  4-3 

03 

X 

o3  in 

<4- 

03  CD 

03  03 

X 

03  C  CO 

X 

03 

-  4-3 

03 

X 

to 

* 

03  0> 

a  03  £= 

r— 

O 

a  4-» 

u 

O 

i- 

O  4- 

4-  in 

U  4- 

3- 

a  4- 

4~ 

<J  4-> 

•i-  4-»  S- 

ra 

•»-  *o 

•r*  »r— 

•r— 

•r-  X  X 
U  C  03 

•r“ 

T—  r— 

r—  03 

•r“ 

f-  *f— 

S-  03  03 

J= 

l-  C 

S-  C 

x: 

JZ 

t-  03 

03  03 

u  n 

x: 

S-  03 

03 

L.  C 

03  4->  4-» 

03  03 

03 

03  ZD 

4-3  03 

03  fO  4-3 

4-3 

03 

SZ  03 

03  JZ 

4-3 

03  JZ 

JZ  03 

03  ZD 

E  to  in 

<!  03 

c 

s- 

X3 

E '  •*- 

<  *—  c 

C 

*» 

C  r-  x 

c 

C  X 

*o  J 

03 

S- 

O  in 

03  ZD 

S- 

S- 

t-  it)  C 

u 

3_ 

U 

u  c 

03 

jz  03  x: 

-C 

x:  03  4-> 

03 

x:  03 

i~  03 

SI  u 

03 

x:  03 

03  t-  03 

-C  03 

03 

£  03 

03  03 

JZ  S- 

4-3  4-3  4-> 

4-3 

4-3  4-3  </> 

4J 

4-3  4-3  4-3 

4-*  x: 

4-*  4-3  4-3 

4-» 

4J  4-3 

4-»  4-»  XZ 

4-3  4J 

4J 

4J  4-» 

4->  JZ 

4-3  4J 

J-  1-  i- 

3 

s-  in  os 

03 

s-  in  03 

0  0  4-5 

c  c 

L  C  V) 

in 

i-  in 

in  C  C 

U  in 

in 

s-  in 

in  c 

L_  c 

o  c  o 

O 

O  03  O 

4-» 

03  03 

O  03  03 

03 

O  03 

03  03  03 

O  03 

03 

O  03 

03  03 

O  03 

2D  C 

to 

z  S  o 

to 

z  E  to 

O  CL 

Z  U  03 

U3 

2Z  03 

LU  U  CL 

Z  03 

LU 

Z  03 

LU  Cl. 

z  o 

in 

03 

•> 

4- 

s- 

r— 

X 

A 

O 

* 

o 

03 

•> 

O 

4-> 

in 

in 

4- 

t- 

in 

o 

in 

4-3  3 

03 

u 

03 

3: 

03 

m  x  o 

i- 

« 

03  4-> 

X 

s- 

03  03  S- 

3 

in 

Ou  in 

i- 

u 

o 

t  X  0) 

4-> 

in 

C  -x  X 

c 

03  03 

03 

4- 

O  t-  4- 

in 

U  D 

03  U  03 

•*— 

JZ  S- 

03 

JZ 

4-  E  *r- 

oJ  in 

O  4-3 

Q.  O  X 

03 

u  o 

S- 

X 

C 

CLX 

\  03 

O  S-  O 

4-3 

4- 

ql  m 

E 

o 

x  u  o 

r-— 

X  4-3 

E  O 

C 

X 

03 

O 

O  4J 

coo 

-  03 

C  CO 

—r-  S. 

Z3 

C  X 

in  w 

4-3 

2  m 

03  1 

m  **— 

03 

•—  s- 

O 

03  C 

in  t_ 

4-3 

X  03 

in  in 

X  4- 

r— 

03  * 

E 

03 

03  3 

O 

u  t- 

in  3  3 

c 

4J  03 

s-  •  >> 

t-  o 

-O 

03  O 

4->0  0 

05  03 

03  C 

L  -P  J. 

X  in 

o  in 

CD  C3 

4-> 

JZ  4- 

0  3  3 

»—  4- 

4-3  O 

03  m  4->  in 

03  O. 

o  a. 

4-3 

L  in 

»—  X  X 

i/>  • — 

t—  m 

a.  03  C  03 

CD  E 

L-  E 

S.  4- 

03  03 

C  03 

X  •*-  f* 

in  03 

X}  03 

<d  S-  3  03 

CD  03 

E  T3 

O  *— 

>  L. 

03  C 

o  o  o 

03  4- 

03  03 

JZ  o  o  $- 

3  5 

f-  X 

JZ  o 

f-  o 

Q.-r- 

O  03  0) 

t-  r 

X  to 

04-  O  03 

cc  in 

cc  in 

to  CD 

CC  4- 

O  Q. 

:s  x  x 

CD  03 

0) 

JZ 

L 

CL 

in 

i- 

O 

.■»- 

CD 

03 

(3)3 

t- 

3  0" 

w— 

4-3 

L- 

4-3  m 

0) 

03 

■r- 

tor 

J- 

3 

Q3h3 

L. 

O 

LU  L. 

<c  o  c 
O  -° 
*—*  O  f— 
—I  O  r- 
Ul  C 

a.  o  c 
o 

>-  03 


cr  c  c 
W  •*“  3 

^  EL 

Ui  03  CD 

<  a 
o  03  x 

*—«  X  03 

Of  •*-  c 

=3  L-  i— 


u  Ul>» 

^  sis 

co|  =>ku 


X  0103 

<  <ui— 
u.  ap. 


<D  QJ  U 
x:e<d 
ro  -Q 

in  c  E 

QJ  U  3 

<  O'— 


JZ 

?  u 

-  x:  -a  o 
xj  C  4- 
o  o  ro 
ox>  -o 

4-  U  O  l/> 
QJ'DO'— 
i.  X>  >  4-  QJ 
OXO  U 
4-  $_  U  •  U 

QJ  to  >r~ 

5  xj  u  c  o 
o  o  o  o  cr 

_ I  E  4-  XI  w 


>»»- 


«o 


QJ  r- 
X>  O 
ro  ‘r- 
S-  4- 
QJ  QJ 
*o  C 
O  <D 

s:  .a 


o>  -f- 


U 


cO  ■*- 
U  4- 
QJ  CD 

■o  c 

O  0) 

s:  x) 


rO  W 
X>  C 
C  CL 


qj 

u  xj 


QJ 


<D 


_  QJ 

rO  O  »— 
C  C  QJ 

s-  oj  3 

0  4-4- 


E 

rO 


x>  “O 
QJ  QJ 


QJ  0) 
E  > 


o 


to 

ir 

u 

cj 


V)  o 
o  o 
<  fc. 


X)  X) 
QJ  to 

i  S’ 

to  c 


OX  V5 

•f-  -r~  a>  OJ 

x>  -O  e  > 

QJ  QJ  •*-  *r- 


X>  X>  0)  <0 

W  o  E  C31 
OJ  O  5  Q 
«t  l~  tn  c 


x:  cn  ro 

oS* 


01 

xj 

r-  S_ 
O  QJ 
CO  O'— 
-O 


XJ  in 
C  (U 
ro  *r- 
J  O 

0)  qj 


U  CL 


u  u 


*  i_ 
(V  tj  u 
x)  o  > 

rO  Q  O 
U  4-  O 
GJ 

X?  U  S- 

O  O  O 


O  rO  rO 
<n  4-  5  O 

0)  -r- 

C  X)  T3  O 
ro  0)  U 
V)  x>  ^  o 
QJ  *r-  GJ  C 
GJ  X)  O  GJ 
4  (0X0 
■PX  Uw 


ro  in 


Cn 

•r-  .C 

x:  cn 


"O 

—  GJ 

(O  u 

r-  GJ 

X>  C7) 

,C  C 

>J0)  to 

■  X)  T> 

o  c 

CL  QJ 


O  -X 


*  t- 

gj  xj  aj 

X)  o  > 
rO  O  O 
S-  4~  U 


x:  *■  i_ 

cn  x  -  v_  o 

■r-  *r-  «/)  GJ  4- 

£  30  QJ 

u  j_  xj  x: 

o  4-  -r-  cr 

4->  X3  ®  *r- 


lO  GJ 
CJ  GJ  X> 


W 


tn 


S-  X) 
£  GJ  C 
a>  >  ro 
O 


tn  . 


O  5 

X*  O 


GJ 


•a 
o  o  o 

T  4-4- 


GJ  TJ  >>r- 
p  OXJ  0)  * 

(O  O  S~  >, 
L4-  C  L  (U  L 
0)  GJ>r>X  GJ 
03  U  X>  3  U  > 

o  o  to  cr  3  o 

?'  4-  GJ  in  P  u 


QJ  i- 
X>  0) 
tO  X> 
i-  to 
a>  5 

X) 

o  tn 
z:  <o 


cj  tn 
qj  x>  *o 
03  ro  c 

S-  3 

o 


U  r 


o 


in 


ro  3  ai 

x>  E  J- 

•f—  0) 

XlOO 
rO  C  C 
£  ro  3 


5  •*- 
O  XJ  O  x» 
p  CP  (O 
(0  J-  3 
QJ  GJ  cr  GJ 
X)  -o  X»  ro  4- 
rO  O  rO  •«— 
i-  O  5  1-r— 
QJ  4-  QJ  XJ 
fc-  XT  r— 

m  o  x)  f- 

•0  4-0  5 


"O 

o 


c 

c 

1 

c 

o 


c 

o 


c 

«o 


c 

=3 


XJ 

< 


c 

o 

g 

E 

o 

o 


in 


r—  tn 
to  GJ 


x:  ro 

XJ  X 
S-  QJ 
o  t — 


in  i/i  tj 
C  GJ  QJ  C 


X)  ro 

E  xi 

QJ  ro 

x> 

x» 

C  x> 

O 

PPX  w 

3 

3 

QJ  l/J 

S-  ro 

tn  oo  c  ro 

O 

O 

O 

4-  C 

rc  ro  m 

x: 

sz 

1  XJ 

•r* 

aj  xj  c 

cn 

cn 

x:  qj 

X>  r— 

x:  gj  x:  ro  in 

3 

3 

X> 

in  o 

x)  X>  X>  irr  ro 

O 

O 

3  •*“ 

ro  S- 

L-  *r-  3  X 

S- 

s_ 

O  C 

O  (O 

o  c  o  o  gj 

sz 

JZ 

oo  r> 

O  <_J 

C  c  l/l  p  H 

h- 

h~ 

x> 

c 

to  ro 


ro  r— 


X 

QJ 


•—  ro 


C  *  m 
qj  in  E 
3  am 

cr  e  Q) 

QJ  ro  S- 
s-  5  P 
4-  in  in 


x)  o  to  > 
rQPL.rO 

r—  4-)  rvl 

a.  cn  c 
c  qj  o 

w-r  y  p 
T3XJ  i  >> 
S-  C  -C  JZ  x> 

ro  GJPP  C 

5  X>  L-  3  3 

X3  X  O  O  O 

UJ  QJ  c  in  O 


-o  s- 

C  Q) 


QJ 

XJ 


•o 

X 

<L 


5 

QJ 


5 

QJ 


S- 

o 


®  S- 

in  o 
o 


>0 

>>  in 

r— 

. — s 

L- 

c 

O  x> 

rO 

>> 

u 

tO 

•I— 

■r— 

S-  QJ 

E 

QJ 

e 

E 

U  -X 

tn 

• 

- 

•r— 

X> 

ro 

• 

u 

rO  O 

w-* 

r— 

x> 

E 

rO 

r— 

u 

4- 

x: 

•O 

■r— 

•r- 

•r— 

in 

rO 

5 

* 

•f— 

QJ 

JT 

XJ 

o 

*•^1 

rO 

O 

X 

QJ 

4- 

in 

—1 

•O 

4^ 

in 

U 

QJ 

tn 

tn  x> 

r— 

in 

c 

u 

5 

E 

X> 

12 

in 

3 

O 

Q) 

o 

S- 

ro 

o 

r— 

• 

o 

rO 

1 

5 

QJ 

CO 

c  in 

o 

ra 

U 

4- 

•i— 

-J 

f— 

QJ 

■r— 

x> 

-C 

J- 

X) 

-X 

*•"  E 

tn 

■r— 

XJ 

■3 

C 

rO 

rO 

r* 

S- 

r— 

rO 

in 

Q. 

■f— 

tn 

o 

>  u 

JX 

o 

QJ 

C 

■r— 

XJ 

5^ 

X» 

ro 

r— 

ro 

x> 

o 

O 

QJ 

>» 

a> 

O 

o 

•O  O 

rO 

*1— 

<_> 

ro 

Cr 

QJ 

U 

l 

•r— 

■r— 

XT 

in 

4- 

s- 

O 

x: 

CL 

u 

S-  4- 

QJ 

in 

L- 

O 

X5 

tn 

x> 

*— 

rO 

tn 

*o 

4- 

in 

S- 

■r— 

XJ 

*r- 

XJ 

ro 

o 

X) 

cn 

X> 

GJ 

< 

«.  in 

X) 

in 

QJ 

> 

XJ 

•  • 

U 

4- 

1 

c 

tn 

> 

UJ 

S- 

1— 

tn  .x 

S- 

>- 

QJ 

i — 

QJ 

•r— 

x> 

h- 

o 

3 

ro 

h- 

< 

in 

ra 

< 

e  o 

u 

in 

<C 

tn 

4 

c 

•t— 

X> 

ro 

<C 

r— 

cn 

QJ 

<r 

UJ 

3 

T3 

h- 

o  o 

rO 

3 

>0 

c 

V- 

3 

h- 

4- 

UJ 

«o 

O 

h- 

03 

c 

f— 

o 

S- 

QJ 

*— • 

>>  u 

XJ 

U 

QJ 

U 

►— » 

S- 

C 

< 

►— « 

ro 

i 

*—* 

<c. 

QJ 

O 

CO 

c  e 

QJ 

GJ 

QJ 

03 

Q) 

u 

CO 

"O 

UJ 

c 

CO 

XJ 

5 

CO 

to 

O- 

cr 

ro  *r- 

O 

CX 

•r— 

XT 

C 

CX 

GJ 

<r 

o 

to 

o 

<r 

C 

rO 

o 

«£ 

tn 

•r- 

-X 

u: 

O  U 

i 

•r 

ro 

XJ 

I 

X) 

n: 

O 

C' 

x: 

E 

31 

rO 

x: 

u 

31 

UJ 

cr 

U 

C 

CO 

3 

c 

tn 

33 

a. 

E 

CL 

J- 

cc 

3 

o 

3, 

O 

3 

X 

Q. 

>• 

O 

>. 

<0 

Cl 

XJ 

a: 

O 

l/> 

'  3 

UJ 

>- 

b~ 

CJ 

H- 

fz 

^  ^  ^  '  ■'  »'!5’  ^-'  ^  »fe.  .wr  i  a  ^  ygAwa  ^.rj;; 


(D 

CD 

CD 

CD 

c 

C 

C 

C 

o 

o 

o 

o 

2 

2 

2 

2 

m  1/1 

4->  OJ  QJ 

c  E  > 

CD  *r-  *r- 

E+J+J 
re  cd  ra 

C  E  D1 

u  o  cd 
owe 


:  w  >>  re 
J^D  E 
o  E 

3  O  -O  rtJ 
3  X  O  E 
3  V-  O 
-  ->  4-  <13 
O  B 
•)  O  W  fO 
3  l-  03  P> 


U 

a 

u 

U 

■r— 

X 

40 

40 

40 

CD 

CD 

CD 

CD 

X 

X 

OX 

SI 

■u> 

40 

40 

40 

w 

w 

W 

W 

<D 

CD 

CD 

CD 

2 

< 

< 

•X 

< 

f 

r—  L 

r—  J- 

*—  u 

r— -  L- 

5 

X  O  CD 

S  O  ,03 

2E ,° 

S  O  CD 

o 

Q  4-  4- 

o  4-  4- 

0  4-4- 

0  4-4- 

4- 

4-  •*- 

4-  *»- 

4-  -r- 

4-  'f- 

CD  S- 

5-  e  r— 

S-  t-  i — 

e  e  r~ 

e  i-  r- 

3  0) 

CD  CD 

CD  CD 

CD  CD 

CD  CD 

X 

40  >  r— 

40  >  r- 

40  >  — 

40  >  r— 

re  re 

re  o  re 

re  o  re 

re  o  re 

re  0  re 

>  > 

Sue 

SUE 

Sue 

SUE 

•r* 

•r— 

cd  s- 

s-  x  c 

4T3  C 

uTJ  C 

LX)  c 

x  o 

o  c  re 

o  c  re 

O  c  re 

0  c  re 

re  4- 

4-  re 

4-  re 

4-  re 

4-  re 

u 

S- 

e 

L. 

4 

CD  X 

X  X  CD 

or  -d  cd 

XT)  03 

X  -O  CD 

X  C 

o  o  x 

cnor 

ai  or 

uior 

o  o 

•f-  O  4-> 

■r-  O  4-> 

•r  O  40 

•»-  0  40 

?  4- 

X  4-  o 

X  4-  O 

X  4-  O 

X  4-  0 

*  c  X 
W  S_  W 
«3  O  *0*0 
X(f-  o  c 

Q3  T-  U  ftJ  r 


re  05  CD 
O  O  c  e 
x  o  re : 

Cr-  ^ 
re  L-  fO  rtf 
X  CD  r— 

x  -c  cd 
s-  x  x  a  - 
o  3  s- 

r-  O  O  O 


C  i- 

re  0 

.  x  ^ 

4-  CD  r— 

4- 

4- 

4- 

4- 

4- 

O  O- 

O  • 

0 

O 

O 

*«»f— 

W 

w 

w 

W 

40 

w 

re  »— 

4-  CD  r- 

4-  CD  re 

4..  CD 

4-  CD 

•r— 

4-  CD 

*a  re 

r—  40  rt3 

r-4J4> 

r—  4-> 

r-  40 

C 

1—  40 

re  u> 

re  re  40 

re  re  0 

re  re 

re  re 

X 

re  re 

> 

X  4J  W 

T4J4C 

X  40 

x  40 

X  40 

CD  C 

00  re 

oo  re 

v- 

c/> 

c 

40 

Z  4 

c  0 

c  0 

c 

c 

s. 

c 

CD 

4.  -O  C) 

4-  X) 

S_  X3 

4.  T3 

CD  W 

S-  X3 

-X 

CD  CD 

CD  CD  X 

CD  CD 

CD  CD 

X  CD 

CD  CD 

X  40 

40  40  4- 

40  40  40 

40  40 

40  40 

40  40 

40  4-> 

re  i- 

W  -f-  r— 

W  •«-  S- 

W  *r- 

W  »r— 

3  re 

W  *r— 

40  0 

re  C  3 

re  c  u 

re  c 

re  c 

O  40 

re  c 

x  c 

4330 

u  J  xo  2 

UJ  ZD 

UJ  35 

40  40 

UJ  x 

a.  wo  s- 

<D  rtJ  C  *f- 


w 

w 

w 

u  0  re  re 

W 

w 

re 

re 

re 

X  S- 

re 

re 

X 

x 

X 

03  03  +0  a 

x  w 

X 

CD 

CD 

CD 

X  . — 

CD  0 

CD 

h- 

h— 

y— 

CD  4->  03  XJ 

CD 

H-  U 

h— 

■O  JD  C 

•0 

CD 

4- 

C 

c 

•r-  w  re 

C  CL 

C 

O 

s- 

s- 

S  Q.  J-  r- 

s 

U  1 

u 

CD 

CD 

o)  re  cd  -x 

CD 

CJ  w 

CD 

40 

40 

40 

40  X  X  u 

4-» 

40  c 

40 

W 

W 

1/1 

re  u  E  re 

re 

w  re 

W 

O 

re 

re 

40  CD  •*-  1— 

40 

re  s- 

re 

s: 

UJ 

LU 

40  CL  40  JO 

40 

ui  h- 

UJ 

«r~ 

X 

X 

E 

X 

X  c 

re 

3 

c  re 

4- 

7Z 

re 

E 

X 

w 

X 

3 

c 

E 

X  CD 

CD 

X 

re 

3 

w  X 

CD 

re  • 

C 

•r-  W 

S- 

c—  cn 

w  w 

re 

-X  U 

1 

0  c 

x  E 

u 

u  re 

$- 

0  0 

E  re 

■f— 

re  E 

3 

i-  u 

re  CD 

s- 

u 

X 

X  0 

%  u 

QJ 

X  u 

*— « " 

c  r. 

W  X 

E 

<D 

re 

w 

re 

..  40 

UJ 

I —  re 

cC 

sfl: 

1 —  S 

i' 

, — > 

X 

>1 

-  X 

>»  w 

X  CD 

•r— 

w  •»-  c 

X  D£ 

X 

X 

E 

•r-  3  re 

X  u  w 

re 

c 

re 

x  cr  cd 

3»  re  L- 

cc 

re 

X 

u  u 

■1“  i-  CD 

s- 

» 

re  •*0 

f-  X  > 

w 

•> 

ai 

0  X 

s_  w 

W  *r- 

3 

w 

X 

03 

XXX 

• 

>»  U 

•r— 

X 

re 

CD  W 

c  c 

X 

s-  — 

r— 

c 

S 

S  3 

*»  0  re 

0  x  x 

O 

re 

X  40 

CD  Q- 

w 

x  e 

4- 

X 

s 

c  re 

C  * 

3 

r—  o»  re 

■1— 

0 

0  c 

•»-  X  W 

• —  j 

re  -r- 

W 

£]**<■  * 

O  <0H£  W 
XlO  *-*  W  r— 

,  CO  QJ  O 
re  *•<£  u  o 
xIcd  3=  4-  D. 


UJ  3  E  <  O 

O  V-  p-  *0  H  »- 

C  C  CD  0)  *-*  r— 

*-<  re  03  aj  co  re 

z  a  c  i-ctx: 

c£  3.LU  I  X  W 

o  re  —  i- 

a:  a.  3 

cf  COj  CO 


C  O)*- 
re  <d  co 
cr  s~  c 
s-  i 
re  s- 
CL  3 

c/to 


81- 
xlx  re 

CD 

C  CD  •• 
O  SK 

x  -a  c 
Q)  Ch 
CTi  O  ♦— * 

o  a.  co 
E  <£ 
re  o  a: 
x  cr. 
o  re 
cl  oo 


•—  J-r-  W 

•r-  4J  lflT3 

W3C 
3  CD  J-  O 

Oj  COO. 


S-  w 

CD  * —  W 

>  O  E 

•r-  ore 

-o  CL  CD 


>%r“ 

>»»-  9 
cn*—  x 
cr>  re 
o  c  u 
X  O  <D 
•f-  X 
•‘WE 
w  re  •«- 

f—  u 

o  u 
o  o  c 

CL  *r- 


>>  w  J- 
-o  CD  CD 
X  X 
3  re  re 
£r-  S 


<D  w  W 

c  e  <d 

•r  CD  L 
r—  >  O 

re  ***■  x 
W  1-  w 


o  »—  e  o 

X  C  •*- 
(U  P  h  r-  S_ 

cji  (D  *— >  re  «D 

O  03  CO  JC  D 

E  S  r—  re 
re  x  X  re  S 
X  C 

o  o 


C  X 

O  h-  w 
X  < 

Ql-OHr- 
CT  CD  *— *  r— 

o  cd  co  re 

e  j<  e 


c  ..  #•  i_ 
O  H-  w  re 

X  <  E  CD 

cd  x  H-  re  f— 
cr  CD  *-*  CD  u 
o  <D  CO  U 
E  S  <  X  c 
re  x  sc  w  •»- 


ft 


o  x 


ci 
0  m-I 

iO  ; 

3)  — ! 

33 


ai  e; 

VI  O 


fo  a 
c 


S-5 


T5  * 

(U  W  QJ 
u  aj  a 
3  -*->  o 
TJ  <0  V- 

O  «*■>  3 
S-  </■>  UJ 


c  -o  4- 

•r  ai  o 


*•£  > 

•—  C  « 


■o  1- 

c  ai 

nO 


to 


C  O 
V.  <U 
Ci  jo 
■*->  **-> 
tO  3 
no  O 
UJ  V) 


c> 

c 


*  ai 

o  CD 
3  -3 
r-  c: 


o 

o 


s- 

CI  no 
Q.  Vi 


II 


Ci 

.1 


to  i~ 

o  o 


Ci 

l/l 

u 

Ci 


o 

c 

o 


Ci 

c 

o 


o 

c 

o 


o 

z: 


>1-^  Ci 

-G  O  > 

>»  o  o 
»—  33  v> 
—  a j  to 
33  M  Ci  — “ 
no  <0  >  •*- 
Ci  5-  —  C 
cc  CT>' —  00 


33 

o 

o 

O  V- 


jr  33 
c-  G 
•—  O 


TJ  •*  Ci 
<3  Ci  Ci 
O  *o 


Jo" 

,p  g 


—  >» 

U  33  -G 

o  — 


*J  QJ  o  W 


no  — 


CT>  V.  a 
O  U 


VI  l/l  (13  to  wi 

33  33  £  -C  33  33 

a  i-  c  ai  <u  v. 

O  •«—  (Q  -r-  Qi  -r— 
tO  -£>  £  H  in  XI 


■C’D'O  E 

CiQi  013  c 
•*■  O  O  C  fl 


r  wi4-  E  2: 


c 

o 


o 

o 


o 

£ 

E 

o 

o 

c 


E 

E 

o 


T3 
to  C 
Ci  o 


Ci 

x>  4-> 

—  <T3 

o  > 


-O 

Ci 


no  cr> 
4J  c 

to  UJ 


V-  u 


-O 

a 


c 

=> 


c 

v.  to 
Ci  Ci 

4->  4-i 
tO  O 
<T3  4-i 
UJ  OO 


—  Ci 

o  z 


>-.4-1 
n—  CL 
J-  Ci 


T>3  c 
Ci  O  =3 
v>  c 

3  »— 

33  ~  >»  C  H 

O  33  •—  1-  Ci 

U  r—  O  ■*_) 

4J  v.  33  on 

CO-  Ci  •*-> 
-  "  >  O  t/> 


-  -O 
to  fD 
»0  -O 

X  o 

Ci 


h-  CL 


Ci  s- 
£  -M 

■*-*  c 


O 

1-  Ci 
JZ  *-> 


"O  no 
Ci  «— 
V.  Q. 

o 


3 

o 


C  V. 

U  t*- 

no  Cl 

s-  o 

Qi  O 

u>  *-> 

Ci  C  to 

■*-> 

to  c 

-*-»  no 

4-i  -t-> 

3 

to  *o  X 

n  to 

3  — 

ID  C  Cl 

o  o 

Ci  o 

UJ  to  H* 

to>  E 

u  > 

rO  O 
UJ  to 


o 

to 

Ci 

CL 

to 

O 

-O 

o 

to 

o 

3 

-o 

to 

Ci 

to  - 

TJ 

«o  to 

•>— 

O 

U  Ci 

■*— 

to 

o 

COn— 

o 

„  3 

no 

to 

to 

Ci 

to 

•  CT>  3 

c 

>>  C 

E 

_ I  C  to 

Ci 

u  o 

no 

•*— 

~o 

-o 

1 

Ci 

u|^c  •• 

c 

c 

T3 

U 

ojo  I— 

nO 

c 

f— 

*J 

C  3  < 

to 

fO 

—  c 

to 

■—  CTH- 

<_i 

3  >- 

Ci 

■o 


v. 

Ci 


c 

i 

o 


1-  -o 
a'  ai 


c; 

4-i 

to 

n 


c 

o 

z: 


o 

t= 

5 


c  n 

•  + 

03  O 

to  -o 

o 

no  C 

to  •— 

-  X  no 

no  tO 

o 

tO  Qi 

to  •— 

to 

Ci  ►—  CO 

C  3 

4_  Qi 

-*-»  no 

*o  o 

r-  4~» 

no  O  to 

-X  __J 

no  <0 

*J  4/  C 

u 

JC  w 

to  no 

c 

to 

r— 

n  -x 

to 


<o  c  <  n 

•4->  •—  CJ 
V)  CO  C 
(O  L  in  c 
O  —  Ci 
U>  CH 


“O  U 
C  Cl 
n  4-> 


to 


<o 

Ci 
<u  jz 

4->  4-> 

to  D 
no  o 
uj  to 


c 

o 


Ci  - 


>*  to 
u  — 
I  o 
l-o  E 


to 


Ci! 


•-!  <  — !  - 


'  OQ  O 

SfcS  & 

Ip 

col_i 

* 

♦ 


Ui|3 


=  =  gj 


—  •  •  -O 

3  C 

<  O  04  « 

Of-*—  -Q  ♦ 

—  *o  S 

to  C  CO  O  3  Ci  C 
3  -  CO  Ci  f-  < 
p  D=  3  *o  ♦-»  : 
L  ’  -  U  -*-1 


o>; 

at 


Ci 


♦-ij  ^ 

to 

o\  - 

<T5,  t — 

c 


Pi— 


Hi  —  3 

ajdsca  o 

ci;  o  <  — 

oj  n  - 

Zl'co  H- 


CO 

-*->  c 


w* 

to 

o 

no: 

4J 

»  1 

CJ 

O 

tO 

■— 

to 

©I 

~o 

to 

Ci 

r 

33 

O 

U-  1 

«o 

no 

c 

O 

O 

— 

E  -O 

T3 

c 

V- 

t*. 

• 

3 

G1 

no 

X3 

*— 

VI 

—  1 

o 

Cl 

»0 

4-i 

i  «— 

Q. 

r— 

JC 

Ci 

XX 

V. 

to 

CJ 

•r— 

o 

C 

v  i 

VI 

4-> 

c 

lu 

ci 

tk- 

4J 

•— 

4-i 

to 

c 

33 

•r— 

CL 

tO 

•r- 

o 

to 

to 

X 

•— 

•r~ 

X 

<— • 

o 

•r- 

O 

t— 

to  t— 

to 

u 

to  h- 

to 

•— 

to  H- 

to 

o 

to  < 

4-1 

o 

ai 

to  <C 

o 

to  < 

JC 

nC  H- 

to 

-C 

r— 

no  h- 

>> 

-C 

s. 

no  ►— 

CL, 

O 

<u  — . 

Ci 

cx 

-C 

U 

•— • 

-o 

G, 

•— 1 

33 

o1 

to 

ct.cq 

v 

o 

Ci 

C71C3 

c 

Oi 

03 

CT»CS 

C 

c 

no 

Ci  < 

o 

c 

••— 

Ci  < 

•o 

C; 

x: 

01  <c 

no 

Ci 

> 

t*_ 

Oil 

C3 

CM 

to 

Ci 

VJ 

cn 

to 

-C 

TD 

-C 

— ^ 

-O 

JZ 

•— »» 

-o 

a. 

CI 

Cl 

Ci 

c. 

O 

tO! 

to 

3: 

CO 

-A- 

Abundance  Use  for 

Species _ State  Range _ United  States  Range  In  Region _ Wildlife  Habitat  Other  Values  Project  Impact 

Anthaenantia  rufa  Eastern  and  Coastal  states  from  Uncommon  NA  NA  None 

(Ell.)  SchuTtT"  southeastern  Texas  North  Carolina  to 

Anthaenantia  Texas 


Abundance  Use  for 

Species _ State  Range _ United  States  Range  in  Region _ Wildlife  Kabftat  Other  Values  Project  Impact 


. . aamaa . as . 


<J 

03 

t 

r_ 

>>m- 

G 

03 

03 

.0 

c: 

>>•*- 

>i"f“ 

03  -r- 

1—  o 

r—  C> 

4->  4> 

03 

40  *f- 

♦O  ■!- 

03  •rm 

03 

03 

4->  C 

X  4- 

-3  4- 

4-  4- 

C 

C 

U  O 

cn  a; 

0>  03 

03  (13 

o 

o 

0)  z 

•r-  C 

•f-  C 

x  C 

2 

2: 

r-  QJ 

r-  03 

O  '13 

o 

tO  -C 

00  jO 

s:  x 

03 

40 

03 

X 

0) 

cn 

C 

S- 

NJ 

C 

4- 

4- 

4-3 

U 

C. 

03 

03 

03 

o 

03 

'TJ 

o 

O 

C 

o 

o 

CD 

!4 

4- 

03 

4- 

4- 

4-> 

XJ 

O 

Cl 

cr. 

03 

*to 

03 

4. 

4-3 

2* 

03 

03 

4- 

03 

> 

O 

03 

>• 

C 

O 

CL 

03 

to 

03 

to 

>> 

4-> 

03 

>, 

40 

#. 

o 

40 

+u 

40 

03 

O 

4-> 

03 

4-> 

03 

C73 

to 

4- 

03 

03 

4- 

40 

to 

o 

03 

03 

•r- 

4-3 

4-3 

03 

0> 

L. 

03 

L- 

4-3 

C 

— 

03 

E 

4. 

3 

■r- 

03 

0; 

43 

s- 

C 

s- 

to 

CD 

S- 

13 

i_ 

3 

2C 

*r* 

S- 

E 

03 

-*-> 

X 

4> 

to 

03 

»F» 

03 

*r- 

o 

03 

03 

03 

43 

0) 

4-3 

cr 

03 

E 

x 

x 

t/> 

03 

s_ 

c 

X 

X 

r— 

CL 

> 

S- 

T3 

to 

*o 

to 

•i— 

03 

4-3 

3 

c 

o 

03 

03 

O 

•/— 

c 

O 

03 

E 

•r* 

o 

o 

03 

o 

03 

S- 

03 

tO 

03 

s 

D 

cc 

X 

X 

F. 

V) 

•r 

~ 

4- 

s 

Q. 

s; 

CL 

</3 

cn 

jC 

>> 

„ 

X) 

to 

X3  L. 

x 

4-> 

o 

4-> 

o  o  to 

O  5- 

>> 

03  *  4-> 

o 

C  5- 

O  *•  0>  4-  X3 

o  a 

-O 

X 

4-3 

C  to  03 

4- 

03  03 

4-  X)  CD  S- 

s_ 

4—  >>  f—  03 

03 

■r— 

•  O  2.C  *r- 

-Q  X3 

f—  O) 

O03T3*r- 

•*  o 

£  l/)r-  X) 

M 

X) 

S- 

X3  •»“  <J  t_ 

i-  c 

CL  >i  X3 

1-  o  s-  O  £3 

X3  4- 

l-  4->  tQ 

j— - 

•r 

l-  03 

o 

O  CO  3  03 

O  C  03 

X 

0  4-00 

O 

O  C  C  E  x 

C 

f— 

O  X 

4- 

O  03  T?  > 

4-  03 

•*  X3 

4-  4-4-4- 

O  X  03 

4-  03  03  tO  C 

03 

03 

•*-  (J 

4- 

4—  O 

4-3  tO 

(OCX 

r—  O 

4-  03  to 

4-3  r—  fO 

4-> 

C 

4-3  •»— 

03 

03 

CD 

u  >,  i-  to 

03  03  TJ 

X3  03  03 

d)  J  d)  o 

03  03 

03  03  Q.  >) 

03 

o 

3  4-3 

03  4- 

4-3 

c 

L  OH  OT) 

43  Q3  L 

L.  4-3 

4>  ou  >»>, 

U  4-  03 

4-3  03  X3  to 

03 

03  tO 

to  t~ 

03 

•r- 

O  4-  i- 

03  •#- 

T-  03  •*-> 

03  4—  03  4->  4-3 

O  CD 

03  *»— 

to 

43  3  — 

X>  i — 

3- 

to 

4-  to  C  ■*- 

5-  (0X3-0  QJ  t- 

C  U  i-  •»-  03 

4-  C 

l-  (O  tO  C  rO 

to 

to  to 

X3  CT  03 

“O 

03 

2 

X3  0)  XJ  -Q 

0>  OD  03 

CD  X3 

0)  03  03  r—  ■(— 

03  X 

03  X  X  03  P 

X 

03 

03  E 

r~ 

X> 

o 

J  <U  4J  o 

X5  03  E 

C  03  X3 

*O4J-O03i- 

J  03M 

X  03  L-  4J  £ 

03 

o  u 

■r* 

o 

L. 

0  03  03  0  4- 

O  03  03 

O  1-  03 

O  03  O  Z3  03 

o  u  ■*- 

O  03  *r-  (T3  <T3 

03 

O  D 

/o  >>  c 

J  tO  03  4-  O 

51  to  CD 

(O  03  L- 

2:  5  E  CT  > 

j  O'  i 

SI  to  JO  03  £ 

tn 

O  X 

IE  -Q  03 

03 

Xi 

4- 

X 

03 

X 

a 

-  -  c 

>>  to  O 

03  03  40 

X 

03 

03  CO 

c 

4. 

03 

•g 

40 

c 

r— 

4-> 

40 

(O  ID  CD 

4-> 

C  03 

X 

•r 

03 

3 

■r- 

■r 

t_  c  C 

•r— 

03  X 

40 

X  C 

ex 

CD 

c 

C 

03  03 

C 

•r-  03 

3 

C  X 

to 

X 

X 

X 

to  V— 

o 

O) 

to 

03 

X  03 

C  4-3 

c 

c 

C-  03  tO 

2  <  4J  (U 

c 

‘t— 

3  C 

to  CO 

03 

C  *03 

4-» 

03  03 

t- 

s- 

03  5D  5-: 

t- 

O  i- 

4-  40 

S-  U 

03; 

4-> 

03 

03 

03 

_I  03 

O  03 

4-> 

03  4-> 

4-> 

4-3  to 

4-> 

40 

**“  03  X 

40 

X 

4->  C 

CO 

to 

to 

to 

O  03  03  C 

to 

C  40 

to  C/> 

tO  03 

03  r— 

03 

03 

40  to  E  (O 
to  G 

o; 

S-  3 

X 

03  43 

x 

0)  03 

03  tO 

03 

03  •S) 

03  O 

C  X 

03  1  tO 

03 

JZ  4-> 

-C  03 

x:  a; 

X  o  X  o 

X  03 

x  to 

03  03 

X  X  03 

4-3 

4-3  (O 

40  40 

40 

40  c  <3  X 

40  40 

4J 

1 —  40 

40  40  40 

■f— 

3  03 

3  03 

C  Cr-  ^ 

3  03 

3  X 

5  -r- 

3  3  03 

c 

o  o 

O  40 

O 

O  d3^XJ 

o  +-> 

O  C 

o  c 

O  O  40 

ZD 

00  U 

CO  CO 

CO  t/> 

t-HO'- 

CO  CO 

CO  03 

—3  X 

to  tO  CO 

C£  to 
C  C 
i-  •-  •  *r* 
<D  <d  ftj 
•P  Ur¬ 
ol  l/l  a 
a  (o 
mod) 
X  u  X 
40  c 
3  X  03 
O  C  S- 
(O  03  CD 


I  O  3 
£  C  *  03 
4->  tO  03 

3  X  03  40 
O  C  X  03 
W  0J| — 

h-  Cl. 

C  C  I —  tO 
1-  i.  AT} 

<U  0)  s-  s_ 

U-UU  ill 
tO  tO  C  "5“ 
<ri  OJ  U3  X 
UJ  <U  O  L*J 


4-  to  <o 
03  00 
4-  -X 
O  <T3  <U 


<  4- 
E  Eh 

3  Dm  (U 

*—  «—  CQ  C 
fl  flgi- 
QDX  a 
oo  00 
ra  m 
Cl.  Cl 
* 

* 


-M  03 

E  00  X 

3  -r-  43 

X  O  40 


r-|  1-  C 

s  2'r' 
3  e  e 

< —  O  CC  ro 
ou<  o 
a  cox  r— 

to  c 
03  O 

a.  _j 


C  •- 

3  T3 

—  to  O  C 


a.  •■  o  03 
I  h-  a>  a) 

X  <  C  L 
mh  (O  u 
0)  *-«  43  40 

00  CO  r— 
>><C  03  4- 

i-  xc  u  o 


■a  I  h— 

to  <c 
E  </»h 
3 

<—  i-  CO 

03  cd<c 


03  r- 
C  to  O 
"  W  5 
cr  o3 

03  4-  •• 
>  CDh- 

<c 

E  Et— 

3  D3  ~« 
r—  r—  CQ 
03  03  < 

a  cl  a: 

to  to 
03 

Cl.  C. 


X  - 
to  CO 
•r-  C  tO 
3t  0£ 

43  O  40 

03  OO  3 
S-  03  O 

-Q—  E 


031  h- 

E|E  2 
2=5 

03}  03  <C 

qJclie 

to  |  to 
03  03 

a.  la. 


*—  co 

03  |r—  03  <X 

oJuj  a.  a: 


-wrltligr^  wip*^^i  'fi^  ?i  km^j-  w>  *t^4  ^fn^rtir 


€L 


05 

05 

05 

05 

c: 

C 

C 

c 

o 

o 

O 

o 

2 

z 

2 

2 

j  -Q|  O 

I  S-  <X3|  73 

ox  C. 


>5 

>,  _x 

>»  -X 

>»  -x 

JO  o  o 

-QUO 

-quo 

-O  o  o 

•r-  O 

•f-  o 

—  o 

■-  o 

C  05 

73  +5  4-5 

t)  *J  *J 

73  4.5  4-> 

73  45  P 

•«-  c 

05  00  </> 

05  to  tO 

05  tO  V5 

05  tO  1/5 

05 

NJ  O)  05 

N  05  05 

N  05  05 

N  05  05 

73  73 

73 

73  E  > 

73  E  > 

73  E  > 

73  E  > 

0)  S- 

05 

i-  o  v- 

i-  O  -r- 

i-  O  •— 

l-  O  -r- 

O'  73 

05 

CD  73  r— 

-5  73  r— 

OtJr— 

CD  73  r— 

3  O) 

3 

t/> 

1/5 

to 

05 

r— 

73 

73 

7? 

73 

5. 

E 

E 

b 

•r* 

•r 

•r~ 

CT 

t: 

e 

C 

75 

73 

75 

73 

>>  05 

>>05 

>>ai 

>>  05 

-O  C 

_Q  C 

X)  C 

r*  c 

•r* 

•r* 

*T“ 

73  N 

73  N 

73  N 

73  N 

05 

05  73 

OJ  73 

05  73 

05  73 

C 

to  t- 

to  5- 

•/>  S- 

05  J- 

o 

cl 

3  05 

r)  05 

X>  cn 

ID  cn 

2 

2 

05  C 

o  o 

+j 

C 

4-5 

c 

c 

C  *r- 

>7  C 

o 

c 

o 

O 

73  O' 

1 —  73 

g 

73 

E 

£ 

73  a» 

»—  73 

h; 

73 

05 

5 

S 

c  o: 

05 

73  C 

O 

C 

O 

o 

3 

S- 

C5  3 

o 

O 

O 

o 

-O  c 

73 

O  SD 

c 

J3 

73 

c 

c 

<  -r- 

a: 

—I  73 

X3 

< 

o : 

X 

X3 

73 

73 

#* 

73 

73 

05  73 

05 

05 

to 

c 

05 

E  05 

+J 

4-5 

J- 

73 

a 

4-5 

C  4-5 

05 

X 

-O  «r- 

73  *r- 

C 

U- 

C 

e  -o 

05 

to 

C  C 

?  c 

ZD 

O 

=3 

t  o 

f— 

»■  •/“ 

73  33 

=3 

to 

73  4J 

to  3 

C 

C  73 

c 

4-  05 

C 

5  -r- 

•>  to 

73  O 

C  C 

05 

■»-  O 

t. 

4-> 

U 

C 

O-r-  O 

05  -J 

l*  4 

-C 

•r— 

05 

73  73 

05 

4-5  ID 

4-5  (3.  tO 

l~ 

0)  05 

73  4-* 

-a  s- 

4J 

-C  4J 

4-> 

33 

a.  c 

73  O 

4->  4-5 

73 

7J  05 

t/5 

C/5 

to 

O  4- 

•r—  *r—  73 

4-» 

to  to 

05  4- 

05  E 

73 

c 

73 

-C  o 

S-  to 

r— 

73  05 

u  o 

5-  <C 

05  to 

l-  73 

05  «0 

cr> 

33  tO  5- 

73  O 

0)  2  to 

a.  to 

Cl 

JZ  05 

05  05 

JX  sJ 

3  10  05 

o  •(*  < 

4-5  O 

SZJZ  05 

to  to  CL) 

to  sz 

4-5  4-5 

4->  4-5 

4->  4-5 

O  4-5  4J 

to  to 

tO  -r- 

4-5  4-5  4-5 

05  4-5  45 

05  45 

3  73 

tO  *r- 

33  73 

W  V-  7) 

tO  to  73 

73  X 

33  X  73 

73  J-  73 

73  S- 

O  h~ 

73  C 

O  45 

-C  73  4-5 

•r-  -r-  C 

O  05 

OO-M 

•i—  73  45 

—  O 

</)  CO 

tU  ID 

CO  to 

r-  O.CO 

zs;  <tj 

c-5  s; 

to  to  CO 

3  C.CO 

3  2 

to 

“  o 

•» 

i 

* 

* 

73 

10 

T3 

to  *1-  T? 

to 

to 

x: 

to 

to 

X 

73 

C 

73  CC  C 

73 

73 

45 

73 

73 

05 

X 

73 

X  73 

X 

X 

c. 

X 

X 

I -  N 

4- 

05 

0)  ** 

05 

05 

1  o 

05 

05 

o 

t- 

« 

y-  >3  • 

r— 

h-  05 

x:  c 

1 —  05 

h~  05 

, —  4J 

y - 

S-  to 

73 

4»  tO 

73 

73 

73  C 

4- 

73  C 

73 

c  45  tr 

73  C 

X  C 

3  73  73 

C  C 

c  c 

C.  3 

£3  S- 

S- 

s-  c  *»-  to 

C  3— 

U  73 

OCX 

L  73 

S_  73 

45  o 

73 

73  <15 

45 

05  3  73  o 

73  05 

05  S- 

tO  73  05 

05  3- 

<35  i- 

c  o 

x: 

45 

c 

45  o  r—  O 

*-> 

CD 

h“ 

45  CD 

45  CD 

05 

to 

05 

tO  U  Q-  05 

to 

to 

to 

o  to 

£3 

C  73 

a 

73  CL 

c  t; 

73  O 

C  C  r— 

73  O 

73  O 

1  73 

s_ 

S-  0* 

t 

05  tO  05  1 

s_  05 

05  *r~ 

to 

S-  i-  73 

0)  t- 

to 

05  •»—  tO 

JZ  i — 

05  to 

05  XT 

sz 

X  CXJ  to 

05  SZ 

JO  CC 

C 

05  Q5  S. 

SZ  CC 

C 

SZ  CC  c 

45  r— 

45  73 

4->  45 

45 

45  t  C  C 

45  45 

45 

•r— 

45  45  4-> 

4-> 

•r— 

4J  *r- 

l-  73 

to  X 

CO  3 

s- 

3  73  (0  73 

tO  3 

3  73 

73 

to  to  c 

3  73 

73 

U  73  73 

o  O 

73  05 

73  C 

o 

O  »—  3- 

73  O 

o  c 

73  73  05 

o  c 

f- 

o  c » — 

uj  y— 

UJ  to 

tO  CL  CD  <— 

UJ  to 

(/)  71 

a. 

UJ  05  U 

03  73 

CX 

CO  73  O- 

73 

73 

U 

C 

o 

■r— 

3  73 

U 

o  c 

4- 

05 

C.  71 

-Q 

03 

C 

05 

X)  to 

J- 

45  tO 

73  73 

-C 

>3  V)  E 

»—  O 

o 

i —  -r-  73  tO 

Ol  o 

CO 

.  J=  o  Q5  7J 

S-  73  «x 
QJ  S-  h- 
-Q  cr»t-* 
c  CO 

<u  >>< 

< —  • —  IT. 


r—  3  E  S-  <1» 

73  05  E  +->  u 

■#-  6  •  •  CO  73 

CTCD  r—  *— 
s_  f-<t)  >, 
05  .  -r-  H-  05  -C 

DU.  X  ►-«  73  tO 

c  aicfl  oj  u 

05  •  r—  <£  SZ  71 

r-  T  D)  I  tO  e 


2-1  3 

♦ 

* 


Ch  >>f—  rr> 

u  —  «^c  c 

05  j-  -r- 

O*  •  3  *-<  C 

C  E  E  OD  05 

a»  <o  c  o. 

f--I^X  o 

SZ  —  r- 

3  3 

X  CD 


CIO  3 
731+5  E 

f  I*.- 

a:  a.  •• 

73  Oh 

+->  c 

—  ai  j— 

-C  tO  r—  ►—« 

O  05  05  CO 

O  J.  c< 

PQ.  (TJX 


a.  ■• 

«J  Ot- 
04J< 
r-  <UH 
r  r-« 
U  05  CO 

o  c  <c 

-*->  fT5  "C 
Q.  i- 

a>  a. 

_i  co 


I  05  v— 

c  < 

'  73  h- 
•  i-  ►-* 

I  Q-CQ  73 
I  U)<  D 
I  X  E 

'•a 

05 


75  35  ■ 

t  >  ■  05 

—  C  ? 

73  45 

C  l. 

•r*  05  10  H“ 
73  t /)  *X 
05  O  (TJ  H 
C  i_  — « 
•i-  *  (75  CO 

to  •  05  <C 
3  -J  tO  DC 
05  "  O 

—  O 
U*  CD 


C  3  ••  — 

Cl  73  5— 

4-5  0>  <t  C 
UCO  ^1-  05 

o  O  v—  73 

r-^OO  U 

>,  .!♦-<  (O 

4-5  _J  2  X  (7) 
0  —  0 


t= 
*— « 

>) 

>>  „ 

03 

r—  03 

4*> 

03 

4->  tO 

4-3  tO 

U 

c 

-C  5- 

^  5- 

O 

o 

CD  03 

CD  03 

■n 

"Z. 

■/-  > 

•*-  > 

o 

r-  73 

r—  73 

s- 

07  ro 

07  75 

CL 

O 

c 

4*3 

4-3 

C 

to 

o 

CL 

o 

03 

>,  03 

03 

3 

+J 

+  ■>  L) 

E 

4-» 

-O 

s-  . 
o  n: 


:z>  »— 

75 


U  O 

tj  oi 
■o  <u 
c  cx 
is 

-o 
< 


X  s- 

CD  CD 


o 

z 


■r-  X 

03 


</> 


r—  XI 
-f-  75 

O  +J 

OO  t/1 


•  Qj 

3  03  5-  Cir- 
cr  cd  75  CJ3AJ 
*o  a»  ■<-  3  u 

5  U  5-0  0 
0  0  0  0.5-4-* 
_J  4-  -r-  LO  4->  CO 


r—  JO 
•r-  ro 
O  -*-< 
CO  CO 


5- 

o 


r—  XJ 

•«-  ro 
O  -*-J 
CO  CO 


X  •«- 
CD  M 
■I-  7J 


t)t) 

-o  •  o  c  E 

O  (/)  O  10 
0X3  4-  CD 
4-J-  O)  C 
•r-  W  C*r 

WX  »o 

75  CD  c  N  2 
03  SZ  73  73  O 
O)  o  r—  S-  5- 
CO  to  CL  CD-Q 


7D  75  73 
73  •*  O  C  E 

O  i/I  O  (O 

O  73  4-  0> 

4-5-  CTC 
•r-  tO  C 
cO  SZ  4->  -r-  tO 
T3  CTC  N  5 
Q)  C  fD  ro  O 

03  O  r—  5-  5- 

1/5  tO  CL  CDX5 


03 

fc 


"0"0  ro 

75  **  O  C  E 

O  to  O  ro 

O  *0  4-  CD 

4-5-  CD  C 
•r-  CO  d  -r- 
MX4J-I-  tO 

t;  we  n  3 

C3  C  73  73  O 
<0  Or-  5-  5- 
to  to  a.  o“X3 


5- 

o 


73 

8 


o 

c 


c 

o 

Ei 

£ 


73 

73  •*  o 

o  to  o 

O  73  4- 
4-  5- 
f-  to 

tO  JO  4-3 
X)  CT)  C 
C  C  TJ 
O  O  f— 
CO  to  CL 


C 

o 

I 

o 


ro 

CD 
CD  C 
C  -f 
f-  to 
M  5 

73  O 
5-  5— 
CDX3 


5-  73 
O  C 
4-  ro 


O 
O  73 


^  *o 

4-  C  (/I 
03  r— 
to  ro 
4-3  CD  £ 
C  C  E 
•  73  *r-  tg 

• —  to  E 

CL  2 
O  CD 
•«*  5_  C 
•—  X>  -r- 
N 

rO  5-  rt3 
3  0  5- 
CT4-  CD 


O 

O 


to 

4->  5- 

c  a> 
5-  ro  r—  QJ 

Of-r-O 
4-  Q.  73 

E  -O 

75  -W  C 
O  to  ro 
O  73  5- 
4-  5-  O  to 
•r—  4-  • — 
to  XI  rO 
73  CT73  £ 

a*  C  O  E 

03  O  O  <0 

CO  to  4-  E 


c 

03  03 
T-  O 
5-  5- 
4->  3 
3  O 


73 
O 
5-  O 
O  4- 
4- 


03 


>>  C 


O  X) 
—I  ro 


3 

ro  4- 
5.  5- 
03  03 
73  4-> 
O  fO 

21  5 


O 

i 

O  03 
U  S- 


03 

C 

o 


03 

CD 


5- 

O 


O 
O 
75  4- 
03  C 

^  's 

rO  *->  O 
><0  4- 
5-5-5. 
X^  03  <D 
CD  to  4-3  > 
•r—  3  ro  O 

=  £  S  <-> 


c 

O 


1  ro  r$ 

4-3 

75 

to 

03 

cr 

4-3  -r~  * 

tO  CD  03 

03 

o 

03 

4-3 

03 

4->  4-3 

c 

73  5-  E 

A 

C 

ZZ  tO 

•r— 

tO  73 

<o 

O  O  O 

5? 

1 

t  4-3 

1  73 

C 

O  4-» 

ex 

O  03  JZ 

O  E 

i  to 

1 

1  X 

=> 

E  CO 

CD  <T> 

73  4-3  O 

to  re 

to  <o 

tO  Q3 

"O 

to 

4-  r— 

03  x: 

03  X 

03  C 

03  h- 

f— 

C  5—  O 

03 

—  O 

4-3  4-3  ro 

4-3  a> 

4-3  *1- 

4-> 

73 

73  03  03 

<= 

-4-3 

3  tO  O 

*i-  to  r— 

rO  f— 

<XJ  »— 

73  O 

5- 

>  4-> 

73 

ro 

CD  r-  tO 

c  ox 

4-> 

4-3  O 

4-3  4-> 

4-> 

tO  O  •«— 

4-> 

4-3 

ro  •*  *0 

3  JO  w 

to  O 

tO  U 

to 

c 

03  C 

’r— 

to 

03  to  to 

<0 

4-> 

rz 

73 

03 

U  to  ID 

r— 

-C  •  <o  C 

C  A  A  X 

r— 

•—  CJ 

r—  C 

O 

73  75 

o 

73 

4-3  tO  t/5  r3 

5—  ID  to  03 

rO  >> 

73 

73  •*- 

1  to 

f—  C  03 

O- 

03 

a;  ex 

03  03  ro  »— 

4J  O’ 

4-3  JZ  tO 

4-3  *— 

-C  03 

a  ro  X 

o 

4-> 

E  4>  m 

4->  4-3  to 

to  to 

to  4-3  ro 

to  o 

4-3  4-3 

*—  4-3 

E 

O  fO  -X  73 

tO  73  C  73 

75  5- 

73  5-  X 

73  V. 

Z3  73 

4->  > 

to 

Cl 

5-  4-»  5-  C 

rO  4->  ro  C 

O  03 

O  O  <13 

O  73 

O  4-> 

03  04- 

O 

rj; 

U_  to  <C  73 

U  CO  X  (tJ 

CJ  O 

l~J  zz  t— 

t_3  C-> 

</)  CO 

_3-  »—  O 

<_> 

XI 

A 

4-3 

c 

A 

to 

to 

to 

to 

to 

5- 

o 

to 

fD 

73 

73 

73 

73 

Z3 

03 

73 

X 

X 

X 

X 

X 

O 

—J 

X 

03 

a 

03 

03 

03 

4- 

' — ^ 

03 

|_  03 

A 

K- 

H- 

h- 

1 

75  a— 

3—  03 

73 

03 

to  C  to 

75 

C  C 

73  75  C 

Cl 

C 

C 

03 

73  ro  03 

C  C 

S_  73 

5-  C  5- 

75  S_ 

73  5- 

75  5- 

5- 

x  •«- 

5-  73 

03  5- 

4-3  7)  03 

C  03 

C  03 

c:  03 

SZ 

O  •‘4-3 

C3  S_ 

4->  CD 

C 

73  4-3 

ro  4-3 

73  4-3 

4-> 

h-  c  c 

4-»  CD 

to 

03  •‘tO 

to 

to 

to 

O  3 

to 

73  O 

U  c  73 

C  73 

c  t: 

C  73 

c 

C  to  O 

73  O 

03  ■*-  tO 

t  5.  03 

5.  a> 

5-  03 

5.  0) 

5- 

5.  4-»  o 

03  *a-  to 

£C  C 

sz  03  x: 

03  JZ 

03  x: 

03  SZ 

03  tO 

03  5- 

JZ  ex  c 

4-3  **— 

4-»  4-»  4-» 

4-3  4-3 

43  4-3 

4->  4-3 

4-3  73 

4-»  03  75 

4-3  -f- 

13  75  73 

5.  W  3 

to  3 

CO  =3 

to  X 

tO  X 

to  X5  O 

ZJ  75  73 

o  c  *— 

O  73  O 

73  O 

73  O 

73  O 

03  03 

73  O  O 

O  c  •— 

to  ro  CL 

S  03  tO 

LU  tO 

L-J  tO 

u:  to 

S  H- 

U3  05  S 

t/)  ro  a 

>> 

-3 


to  O 
to  O 

ro  *— 


<0  §  I 


t0, 

X»k3  rO  *— 
1  I  CO 
03  < 
033: 
|r0  5- 


to 
C  TO 

5  o 

ro  O 

A  36 

03 

5-  73 
JC  C 
4>  rcj 
to 


4J  C  C 
<0  I - *- 

*-<  c 

4-  CO  03 
5  <  CL 
0=0 
u 


tO  tO 
03  73 
•*-  O 


5-  C 
CL*r- 


>% 

73  to 

C 


O 

O 


to 
•  ro 
ID  03 
03  5. 

JC  O  5- 
to  C  <y 


o 

<0 


to 

03 

O 

UJ 

03 

73 

1  U 

4- 

c 

to 

73 

75 

CD 

to 

tO  4- 

to 

a> 

c  E 

CD 

•f— 

05 

3 

4-» 

to  x 

C 

•r— 

to  O 

73 

to  O 

5- 

S  75 

03 

75 

03  CD 

E 

73 

tO  73 

•r— 

c 

to  O 

c 

to 

to  o 

Z3 

73  O 

C 

CD 

C 

CD  O 

•r— 

CD 

73  tO 

c 

•r- 

73  — 

-f— 

O 

73  — " 

CL 

t  — 

03 

75 

3 

*  75  jQ 

4-3 

5- 

5- 

03 

U- 

5- 

c 

5- 

5- 

03 

CL 

03 

5- 

4-3  OJ 

-r— 

cn  •• 

Cl 

4— 

CD  •- 

tO 

73 

CD  •• 

3 

03  •• 

O 

to 

73 

4-»  tO  •• 

5- 

> 

3— 

o 

f 

CD 

r— 

h- 

aj 

5-  h- 

■**  K- 

73 

c  < 

c  < 

c  <C 

fSz  C 

• 

E 

5.  >><C 

E 

73 

S  H- 

>0 

73 

S  h- 

■r— 

73 

s  > — 

73 

4-3  J— 

to 

LU 

3 

CO  73  h- 

75 

73  ►— 

75 

75 

JZ 

ro  •— 

c 

73 

73  — < 

75 

*— « 

r— - 

<7 

s  — 

to 

t  CD 

C 

4-> 

1  CD 

0) 

1  03 

03  cn 

•r- 

LJ 

SZ 

1  CO 

13 

4.3 

03  <£ 

73 

4-» 

c 

03  <X 

CL 

4-3 

03  CC 

4-3 

r—  <X 

O 

CD 

o 

•  03  <C 

a 

to 

03  IC 

to 

to 

3 

03  = 

o 

to 

03  X 

to 

CL  X 

to 

< 

_J  03  X 

5. 

5. 

5X 

5- 

■r- 

5. 

5_ 

ex 

»— 

— -  5- 

5-1 

JC 

S- 

jc 

L 

SZ 

U 

13 

UJ 

Z3 

X 

O 

< 

F 

< 

3- 

< 

>— 

< 

CL 

Q- 

o 

CO 

-C  «5 
to  -*3 


S  <« 


3  tO 

5-  <0  tO  tO 
r-  O  03 

3  ur  u> 

x>  to  73  03 
•  •  5-  73  to 
x:  5-  ro  >  3 
lO  <X  E  C 
5-1-  —  >> 

ro  •— •  4-»  > 

E  CO  »—  73  <T3 

i  <  nj  c  a» 

♦J  I  vn  TJ  X 

to 


r  I 

| 

* 

i  « 


. g . miim . . . at . . . . . . . . . li . . . .  ! 


4->  .C  4- 
O  0>  Q> 

CD  -r-  C. 
-r-j  r—  (1) 
0  00-0 


i/)  O 

CD  -r- 

3  *  +J 

—  U  ro 

HJ  *r-  N 


$  oi  *  ^  o 

o  <Xl  Irt  OO  to 


»—  o> 
•#-  o 

-X  _Q  r— 

c  <o  o 

ro  -*->  t_> 

CO  to  QJ 


o>  •#- 

5-  r— 
X  *r- 
XJ  -X  JO 

c  c  <o 

■r-  rO  4-> 
3J3  W 


+j  O  -C  to 

rO  O 

4J  4-  S-  >>  £;  *- 

o  JO  fO  f- 

_o  c  >  E-C 

$~  ro  O  O  C  a» 

O)  <u  "o  (O  5  1/1 


>  r-  U  -Q 
"O  cu 
i —  -O  X) 

•r-  o  c 


l/l  i-  w 
X)  <u  X3 
0  4-*$- 
(U  m-r 
(/)  JX) 


•o  • —  C71 
CSC 
fO  O 
4-  4-> 

■O  U  «o 
O  QJ  CU 

a>  o  4->  c 

3  4-0 
r—  ^  t: 
ro  4-*  c 
>  rO  *  « 
$-3-  S- 
an3  oi 

CD  </>  >  O  > 
•f-  3  O  O  O 
x  E  o  4-  u 


QJ  l/l  c 

Oi  to  *o 

to  x  •*- 

to  <y  to 

1 

S«?  5 

I-  E  ro  ro 

ro  •»“  •  w 

~  J3  ro  C  tO  iO 
rO  <0  E  *-  <0  X 

•n-OO  ^  ^ 
cr><x  -c  4-  ch 
S_  ro  t-  rO 

OOi —  r-  «X  T3 

CO  C  -X  ro  $-  C 

O  rOO^  <  <0 


4->  _c=  tn 
«+»  O 
Oi  $-  X 
CO  QJ 
OZH 


ro 

•f—  ai 

C  ro  4-> 

C  $-  ro 

0)  4J  »— 

4-*  c  a. 

i/i  QJ 

C  «J  U  « 
s-  ai  i  o 
Oi  X  X  U 
4>*J  4>  n» 
tO  3  S-  S 

fO  O  O  "O 

LJ  1/1  CUJ 


rO  O 
<U*«-  to 

x  a:  c 

4-»  **“ 

20  U 
O  C  r— 
(/)  ro  c. 


4->  C 

•*  t/t  Oi 

c  «o  u 

C  QJ  I 

o  x  x 

4-»  4-*  4-> 
%0  3  $- 
ra  o  o 
UJ  l/l  c 


u 

r-  a 


4J  $- 

•  «  to  4)  trt  •• 

h-  ro  El  to  _ 

<£  O  ro|  ro  <£  x; 

I—  u  $-  I—  c 

.C  to  CT>*-«  3 

tO  CD  QJ  3  I  CO  O 

3  <C  -C  QO<  l- 

$.14*  c  v  x  a> 

r-  ■*“  O 

3  OS 

CD  OOJCO 


tAJ  v»  'U 

S- 

•*-  ro  C 

>  E  **“  - 

cu 

C  ••  Oi  ' 

< —  h-  to 

O  C  ro 


3|to  cO  o  - 
oJs  C  c  * 
UJ-  X  *»- 


I  4-»  X 
I  C  4->  QJ 

•  <u  cn 
■CSC 
►  ro  ro 
.  E"0  u 

»  $-  Oi 

:oM-r 
i  ex  <y  to 
j  >  c 
:  c  og 

>-r-  O  £ 


I 

l  IQ  f*- 

I  01  ro 

I  XZ  4-*  X 
I  f-  to 
.  4-  fj 
I  O  v. *C 

c 

■  i/»  •  ro 

Oi  cn 

‘  4*  CO 

■  f*  T-  3 

•  to  C  E 

u 

Oi  3  C 
■ODt- 

-  «o 

:  >  $.  * 

•  c  ox  c 

•  tO  QJ 

i  Oi  >-  4J 
:  J-  to  ro  rO 

:  o  3  E  s 


>t  u 

«sg 

to  4f 

ifl£4* 
Oi  r- 
$.4  fl 
U  O  to 
c 

40  • 

o>  o> 


-r*AC 

-c  s  ^ 

to  Oi  3 

3  ••  XJ  X 
Lt-  <C 
*—  C  >  t- 
•  3  H-  C  O 

ID**4’'' 

3  CO  Oi 
L»  4-»  C  i-  to 
i  C  X  O  J 
» 


. —  Ci 

•«-  c 

X  — > 

—  03  O 

O  W  fj 

iS)  V)  1—J 


T3 

X) 

T3 

*  C 

»  C 

1  C 

1  c 

Vi 

U  03 

4-  03 

1_  c 

3-  03 

XJ 

o  v> 

03  Vi 

05  V) 

Cj  V) 

i_ 

4-5  -r— 

♦J  *#— 

U5  • 

— )  •■»— 

05  CO  ra 

03  1/5  <0 

03  Vi  03 

T3 

Q  (/)  C 

03 

X) 

i  ~o  S 

5  *0  £ 

Jp  = 

O 

^  "D  = 

O 

2 

4-  E 

o 

~  c 

o 

>>•— 

>>-r~  O 

>>•*-  o 

>»-*-  5 

V- 

o: 

4- 

«o  2 

tn  -O  -O  E 

-QX  E 

Xx  5 

XX  E 

4J 

c  w 

05  C 

c  -  «— 

c  »  — 

X  o 

3  ■*“  »— 

xr 

01 

£  Qj  « — •  r— 

O  •—  f-~ 

05  — 

CTi  3 

o  —  •— 

~i 

4->  *o 

g  w  5  « 

*j  i  n 

-*-*  3:  os 

•»—  »— 

*j  5  o 

■f 

<o  c 

05  03  O  E 

03  C  E 

03  O  B 

r—  03 

03  O  E 

U1  03 

2  cu  4-  cn 

U  4.  W1 

Ui  C- 

to  > 

UJ  4-  V5 

to 

05 

•*-»  v. 

o  * 

CT 

03  *j  tz 

♦->  --- 

c 

v 

-*-»  V3  X 

Vi 

4-  Vi 

4-  Vi 

4- 

03 

o 

to  U  o  a> 

x=  3 

c  v> 

O  05 

O  G5 

O 

o: 

o  •«— 

C  Ji- 

-*->  c 

o  c; 

c 

4J 

♦J 

-*->  -C 

T3>- 

i-  V) 

•—  ♦-* 

■r~  VI 

Vi  03 

VS  03 

v> 

v> 

o  *o 

a>  -  -D 

O  V5 

C7i  O 

X>  03 

V>  •  "O 

c 

C  4J 

C  C  -4J 

c 

VI 

C  Vi 

0) 

-C  c 

^  c 

C  03 

O  4-» 

=  c  y 

03  5 

*•— 

O  VO 

*•-  o  to 

•*— 

a 

O  05 

4J 

•4-J  -  03 

V-  c;  ^  03 

SI  ?. 

1-  to 

03  03  V- 

4-1  -r-  03 

•r— 

•»* 

4-> 

•f  4J 

03 

l-  >» 

C  S  =3 

*j  o 

♦-»  03 

05  C 

*o 

CTi-O 

•O 

■O 

•O 

O  03 

4-> 

o  0)  * 

=5  O  V3 

V.  *•  X 

05  73 

—  O 

in  o  *  * 

03 

05  05 

•o  q  c; 

03 

45 

a  *-* 

to 

V3 

C  v>  *#-  03 

O  V3  05 

05  03  ■'S 

o 

. —  +->  r- 

o 

3  >  r'  V3  03 

05 

i.  •*-> 

05  4-  *-* 

05 

</> 

•mm  IS* 

03 

s-  s-  £ 

Cc  in  in 

O  •*-  *— 

03  *-> 

O  03  03 

•*-» 

X  r—  s_  03  E 

i. 

— 

U  — 

V. 

*o 

05 

in  05  3  S 

t-  •*-  c 

U  CJt 

i_  -f 

s.  j-  u 

U  5i3  tn  O 

o- 

•—  c 

Q.  i-  C 

ct 

s  -a 

XD 

05 

JZ 

or?  ox 

aixs  o 

•r-  O 

o  c 

O  O-r- 

X 

03  f>  O  C  X 

v> 

0?  r> 

v>  05  13 

Vi 

o  "■ 

CJ  05 

4-» 

4J  cn  05 

•«->  4V  X 

4-  C73 

9-=? 

5  D.  Q. 

Vi  X  Vi  03  03 

C5 

E  „ 

05  E 

Q 

£  ♦* 

B  *-> 

3 

ro  S  «/» *— 

V)  J_  T5 

-  5-T? 

v>  E  O 

i- 

m  c  tnx^ 

*o 

1-  05 

T3  V  05 

■C 

3-  — 

mm 

a 

I  O  4-»  05  **“  ^ 

03  O  C  O 

Z3'r-  C 

S  4- 

o  o  t 

o 

03  a 5  *r-  i-  ac 

03  X 

03  X 

03  C 

rz  C 

=> 

{  10  10  2  2  0 

W  C  O  V 

O  3>  03 

1-  o 

o  >-»  ■*-» 

Z  Q-  X  <  o 

3 

5  ^ 

3  i  4-» 

*  => 

3:  => 

C 

3  -Q  03 

C 

H 

C  4-5  c. 

C  03 

o 

03 

c 

05 

X?  J- 

OCX 

X?  4- 

*0  4-4- 

X3  4-  4- 

X 

X 

4- 

q 

C  05 

Vi  03  OJ 

C  05 

40 

C  05  03  05 

C  05  4-5 

05 

05 

05 

C 

03  4-5 

H 

03  4-5 

O 

X5  2 

03  4-5  C-X3 

O  V  c 

h* 

1— 

4-5 

03 

t/> 

•  • 

V> 

X3 

05  O 

V)  c 

Vi  05 

Vi 

cc 

C  03 

C  C  — 

c  o 

4.  X 

C  03*—  03 

C  03  O 

C 

c 

03 

U  05 

4-3-03 

4-  05 

i 

05  CTi 

4-  05  03  V. 

4-  05  » 

u 

t- 

a 

0) 

05  X 

05  d!  4- 

05  X 

05 

4-»  3 

or  vo 

05  X  X 

05 

05 

X 

4-5 

*5  4-» 

*5  4>  *5 

*-»  4-5 

4> 

4—5  O 

v  v  m 

4—5  4-5  4-5 

4-5 

4-5 

4-5 

03 

Vi  3 

Vi  VS  C 

v»  3 

<9 

03  V_ 

Vi  3  tO  O 

tn  3  t 

Vi 

Vi 

3 

4~» 

03  O 

03  03  05 

03  O 

4J 

45  X 

o  o 

03  O  O 

03 

c 

o 

t/> 

LU  Vi 

LU  05  O 

LU  Vi 

to 

l/i  w 

LU  Vi  V  CC 

u  m  c 

LU 

LU 

to 

X?  •«- 
♦->  O 

o  E 

£X  >i 


3  T3  Vi 

4-»  O  >, 

U  O  U  +-> 

03  i  X)  Vi  «  vi 

l.  •*-  U  •*- 

4-  C  4-  Vi  4-  V-  O 

O  •  O  *—  05  O  = 

V.  O  r-Jf- 

**■»  *3  -  -  4->  o  3 

05  I-  <rt  io  >  — -  ►— 

v.  •  o><  o  -  o< 

I—  cx*t—  O  >»  X  CTH— 

in.  ‘O*-*  £  *o  c/ilx  X3  — 

—  cu co  c  3|o  Oca 

U|  •  v»<  C  03  i- }-«-  vi< 

qjI — i  w  x  o  vi  Gifs;  x 


o  -  o 
—  o  w 
^  £ 

-Q  5s 

O  ■■  X3 

Ot  o  <  03 
o\»—  vn 
cnJT3  — 

3*  OcD  >* 
t-r  ^<X  t- 
Qi|^-»  3:  *o 


-0X5 
03  03  n 

u  x 
o 

*O  I —  v> 

o!o<  => 

o 

v.i*o  —  •— 

3  «25  U 
4-1  Vi  <  03 
Oi*J  X  > 
o4  o 

tU^Lc. 


5  u, 

3 

o 

3  T 


Si  S 

W|i}< 

u> 

G4’0 

>,d» 

Oic/S 


O !  1- 

Cy<U< 

v^F  —  ^ 

3i  o  ca  c 

gte  =  ‘/> 


•-  0><  1.10  Ci<  o 

O  cnX  op—  — 

O.T3  Of~"*3 

>S  05  >2  05 

<_?  CO  o]  to 


xi !  •  a  <x 
x>  cn»— 

=>U->  CJ  CD 

v.|0  *r  -r 


xZ! 


& 


03 

>,■»“ 

>> 

O 

03 

*—  O 

r—  cd 

r-  O 

4-'  *r— 

■*j  00 

c 

+3  •— 

x  4. 

x  u 

0 

X  4- 

Oi  0 

a>  0 

j; 

cr  <D 

•r-  C 

•r*  > 

•r-  C 

*—  O 

*—  *0 

- -  O 

00  X 

co  a? 

00  JO 

O  43  c 

CO  to  ss 


,-J  '—  5-  r~ 

■a  o  -r- 

i  f— !  c  A 


u 

O 

0 

4- 

4- 

*o 

X! 

O 

O 

O 

O  r— 

i_ 

2 

•> 

4- 

0 

O 

0 

<C  03 

4- 

4. 

4- 

43 

>  =3 

U 

u 

x  0 

cr 

TJ 

a; 

0 

C7>  3 

X 

O 

■0 

4-> 

•r—  r— 

O)  u 

O 

03 

03 

< —  03 

•r-  O 

U. 

:< 

2 

OO  > 

X  4- 

ai 

* 

u 

CO 

0 

2 

»»• 

CD 

to 

3 

CD 

c 

<u 

to 

X 

to 

CO 

CO 

03 

CO 

O 

03 

O 

O 

4-> 

<0 

03 

43 

03 

03 

03 

C 

u 

*-> 

X 

O 

4-i 

CO 

03 

a: 

to 

*•  X 

u 

X 

*  X 

»* 

X 

03 

CD 

CD  03 

4*» 

** 

4- 

CO 

4J 

«* 

03 

CO  Q) 

0 

CD 

CO  <D 

to 

CD 

r> 

03 

+-> 

3-  .1- 

CO 

03 

O 

■f— 

to 

CO 

to 

X 

a)  h- 

X 

H- 

CD  ►— 

CD 

►— 

to 

c 

CO 

C 

to 

CD 

c 

CO 

s: 

4- 

O 

a3 

0) 

4-» 

43 

4J 

03 

2 

ro 

CD 

03  u 

4-> 

4-> 

•f— 

4- 

CD 

43 

Cl) 

h- 

03  O 

r 

O 

03  O 

03 

O 

CO 

CD 

2 

c  0 

4-> 

03 

r— 

r— 

4J 

0 

3 

<0 

U 

4->  43 

■O 

+-> 

43  43 

4J 

4-> 

c 

x 

03  4- 

*» 

CD 

4J 

O 

03 

r. 

4-> 

CD 

43 

03 

O 

CO 

CO 

to 

CO 

03 

<D 

» 

•r~ 

CD 

CO 

to 

u 

X 

4- 

CO 

4*» 

03 

03 

03 

03 

-X 

03 

0 

CD 

•*  - 

03 

CO 

=3 

03 

03 

O 

O 

C 

r—  -r— 

u 

E 

+-> 

CO 

s_ 

E  0) 

X 

'  c 

c 

4-> 

-0 

03 

>> 

’Z  c 

O 

03  C 

03 

C 

c 

O 

cO 

13 

O  C_> 

2 

O 

OJ 

u 

■a 

C 

a.* 

4-> 

CD 

43  '•— 

«— 

43  -f- 

4-> 

■r- 

.C 

X 

CD 

O 

X 

4-> 

03 

CO 

4-> 

X 

co 

CD 

CD 

X 

•*-> 

to 

CO 

to  cn 

u 

O 

tO  co 

CO 

CO 

0 

03 

4-) 

C 

CO 

03  O 

CO 

to 

03 

CO 

4J 

03 

43 

4J 

03 

4J 

•#— 

03 

U 

03  u 

its 

u 

03  U 

03 

u 

CO 

r— 

u 

cO 

r-  CO 

03 

CO 

X 

03 

u 

X 

CO 

■r— 

u 

3 

c 

O 

CD 

O  -r- 

CD 

03 

O  •<“ 

O 

•r* 

f— 

-X 

0 

0) 

r— 

_X  f— 

O 

<z 

CD 

O 

0 

CD 

03 

C 

O 

=0 

U> 

'*3 

O  > 

z 

O 

O  > 

<_) 

> 

03 

0 

X 

H- 

£ 

O  03 

O 

2: 

b- 

O 

z 

h- 

UJ 

X 

> 

CO 

w  C  J 

c  •<- 

CO 

1 

CO 

CO 

CO 

CO 

CO 

1  co  u 

JZ  CD  CL)  _ 

U  CO 

co  co 

03 

X 

03 

03 

0) 

03 

03 

OJ  43  rx3 

03 

X 

+- 

X 

X 

X 

X 

X 

4->  »—  43  JL 

43  c  X 

X  c/> 

T3  03 

u 

"O  0) 

CD 

CD 

0) 

03 

3  CO  Q" 

50  0)  CD 

<D  C 

C  h- 

1  0 

C  1 — 

1 — 

\- 

h- 

h- 

O  "03 

10  lO  OJ  X 

03  3  i — 

CD  cr 

03 

u 

03 

X  c 

43  to 

03 

c 

C 

c 

C 

03  V 

a>  c 

C  < 

C  03 

3  T3  03 

C  03 

CD 

O 

*o  u 

•0  s- 

"O  u 

TJ  U 

£  | 

C  U  S- 

u 

U  U 

OCX 

U  U 

C  CD 

C  0) 

C  Q) 

C  CD 

•r-  4-  0) 

0)  0 

0)  43 

CO  03  CD 

03  4-J 

c: 

03  43 

03  4  3 

03  43 

03  43 

H-  X 

C  43 

43 

43  C 

h- 

4->  C 

<0 

CO 

CO 

CO 

CO 

43  43 

43  CO 

CO  to 

CO  0) 

^  •* 

to  0) 

C£ 

C  03 

C  03 

C  03 

£T  03 

c  c  c  UJ 

C  <T3 

*?  C  03 

03  O 

C  C  r— 

03  CJ 

u 

u  03 

U  03 

U  03 

03  U  CD  " 

CD  "  «D 

O)  •/—  -r- 

03  1 

S_  S-  03 

03  1 

CD 

a>  x 

cD  X 

03  X 

0)  X 

3  CD  3  40 

3  co  j: 

X  -Q  4^> 

X  x 

03  03  S- 

X  X 

43 

4-3  43 

43  3 

43  43 

43  43 

O’  43  cr  03 

rr  03  43 

4f  U  C- 

43  43 

43  43  43 

43  43 

03 

CO  3 

CO  3 

CO  3 

CO  3 

03  CO  CD  X 

CD  X  3 

3  03  3 

3  U 

CO  to  C 

3  U 

43 

03  O 

03  O 

03  O 

03  O 

U  03  U  CD 

U  0)  0 

0X0 

O  O 

03  03  CD 

O  O 

l/> 

UJ  CO 

UJ  CO 

UJ  CO 

UJ  CO 

U_  Q)  4-  1 — 

Lu  h-  CO 

lo  e 

UJ  CD  U 

00  C 

u  w.  -a 

03  •  C  C 

U|<—  O  a, 

r—  J3r- 
ra  UJ  I 

u  ••  X 

o  — >  h-  to 

a  •r<*r 
w  x  wh  4- 
o  -c  rj  *-'  >> 

j sc  S-  CQ  03 

o  •»-  •<<- 

c  E  ^  i  o 


:,  * 


Q.  •  X  < 

CO  X  h- 

o  x  3  -« 
X  u  J-  co 
O  r-  I  <X 
CZ  JCI 


X  V.  CO  0) 
O  I  CC  L. 
C  ^  -I  /T3 


O 

■C  c  CO 

O  •  c 
c  ^  n: 


03  OO 

U 

O  — '  h- 
d  •  X  <C 
to  j=  to  h— 

O  Ci.  3  »—  r— 
X  03  U  CO  ■*— 

ox:  •  <  o 

C  c_>  .x  3:  co 


.,-,-0  £ 

clo 

o 

03:2  ►— 

x  <c 

S-  V-'  CO  h- 
03  r—  3  •— 
UX  i.C3 

O  <0  <x 

r—  >  -O  X 


U 

x  £  0 

;cr>  rO  E 

3  0  0 

Ur—  r— 


n  f—  u  to  *— 
C<  43|</3< 


•—  i  CO 
U  CD  <X 
QJCX 
r-  O 

o  43 

CO  CO 


a=fcSS5, 


o 

o 

OJ 

CJ 

OJ 

c 

c 

c. 

c 

c 

o 

o 

o 

o 

o 

z 

z 

z 

z 

z 

*o  *U 

£  £r- 

o  *o  a. 


w  «o 
CJ  *4-  0) 

*->  r— 

O  2  <o 

*-»  JC** 
4/)  ^  CO 

•O  £■  T3 

a>  <u  qj 


-o  to  £ 
£•—  >!« 
id  au-v 
m  i- 
c  •—  t< 
i.  «  « 
a»  -4->  -a 

■m  *o  c 


*0  <D 

c  c*— 

C  *0  CL 


*3  «*- 
0*0  — 

—  —  3 
^  to  C 
CO  J- 
or-  a  id 
*-u- JC  V 
-*-»  u» 

<C  o  *c 
♦-»  oaj 
a>  c 
-£=  -o  o  o 


c 

<4-  •*- 

c 

c 

c 

P  i-«—  P 

5-  T3 

OJ  oz  * 

O  O  »/* 

S-  -0 

t-  -0 

U  "TD 

m  to 

<U  o 

c  in 

QJ 

0  CJ 

CJ  0 

CJ  o 

O)  0  40 

*■»  4J 

4-**-  P  <0 

£«4-  P 

-*-» 

p  p 

P  4J 

CjQ  P  W  « 

in 

3  *—  O  X 

o *—  «o 

40  T- 

40  **- 

40  f 

0  «e  40  *0  x 

*o  c 

O  3  J_  OJ 

3  CP 

0  c 

*0  c 

*0  c 

*-0)000 

UJ25 

WOVH 

3E  Z  40 

UJ  2> 

UJ  ZD 

UJ  2> 

<  W  J  CJ  1 — 

«/> 

m 

40 

•o 

*3 

*0 

X 

X 

X 

ai 

CJ 

CJ 

»— 

1— 

40 

)- 

in 

0 

40 

40 

« 

c 

e 

X 

*C 

c 

IO 

X 

c 

J- 

0 

X 

■O  L 

X 

qj 

O) 

CJ 

t— 

0 

C  CJ 

0 

t— 

p 

P 

»— 

3  P 

)— 

40 

40 

c 

40 

c 

*o 

*o 

u 

c 

£  <3 

£ 

u 

CJ 

OJ 

CJ 

J- 

X-  CJ 

S_ 

o 

JC 

2T 

P 

CJ 

oj  r 

<u 

■p 

p 

P 

40 

p 

a-»  p 

p 

1/1 

3 

3 

<D 

40 

40  3 

40 

*o 

o 

O 

UJ 

*0 

*0  0 

«o 

UJ 

CO 

CO 

UJ 

UJ  40 

UJ 

o« 

o  • 

TJ  4-* 

QJ  «0  OJ 

ai  cn 

P  t  o 
<0  0  0. 
v-  ai 

<o  c  OJ 

4J  O  C  40 

<o  •  f  » 

«—  0**0  *-  T)  < 
^  C«r  ai  «>  m 
OJ  «£«>  ETJ'* 
>  t  u  a  o  o  : 
igatf  «oi 
r-trt  O  W  $  1 

U  I 

^CH  «  • 
<0  •  *i—  «JC  lA  I 
*r-  X  01 H-  0)0.0 
LC  W*-  C  E  ( 

a  u  cd  o  <o  < 

to  C  -^  £<  *—  *•- 

o>  aj£  six  «  vm 

•*-  JD  • — -  QJ 
0*0  t 

02:  o 


«  '-'U<  c 

*r-  •  L  H  C 

i-  4->  O  — •  <D 

#o  4J  cn  > 

C  3  >><  «G 
«J2  JX  « 
.o —  o 


*  £  2  40 

*“  O  E 

*0  4->  *3 

C  ♦  */»  Cl 

•»“  V)  f  t 

_J  3  O  ♦-> 

EE** 
40  "O  3 
t-  HJX  >  Cfi 

«—  —  O  c 
<3  XJ  C  •—  O 

U  >v-r- 

IS  S -■5'° 

3Vf-  40 

«o  <  tn  ai 

CH  OJC 

*3J  X- 

t  ocn  m  > 

ojjc  <0*0 

xet 


a.  *o  o  -*j 
o  e 

-C  J=  «».  o 
4-»  0*0  0 

c  coo 
IO  •  o*^t- 
A 

|_  *0  «A  ••  *Q 

4-»  >,T3  f-  O 
,QC  W  <  O 

<a!  H-  x 

X-U—..0  — •  T3 
O  -  CO  C 
-C  5  C*<  *o 
OJcO  OX  £ 


-r-  •  *0  O  C 

O  V-r-r--^ 

*t)  C  *3 
4J{T  O  W) 

L.  OJ 

O^Of-Q.  , 
>  -  o.<  o  +* 

T3  *— *-  40 

fa-T)***  u»  cj 

-r-  r—  O  CD  C 
C  —  r-  <  C  O 
•*-»  3  C  3:  o  «*- 

OC  o 

«o  JC 


• 

0 

•.  tn 

0. 

40  J2 

0 

40 

C  *0 

01 

O  E 

40 

*o 

-Q  £ 

*3 

O 

-  > 

o> 

40 

40  to 

*0 

40 

Q.  40 

CL 

0 

E 

QJ 

•0  p 

QJ 

Cl 

X  OJ 

40 

0 

in  3r 

t-  ••  •  «A 

Ch  4fl  o 

o<  o 

OIHC  u 

0*H  Mt* 
O.  CD  s_  *0 
<  *3  C 

QJ  X  E  Q- 


i  Vi  f  o 

c  o  40  £ 

Jils- 

grr^B 


0^*0  -O  < 

o]3  c  2: 

•— f —  iO 

o  o 

ui  CD 


c  15 

o  o 
*0  •  o 

£  * 

>>  Q. 

T3  £  c 

c  *o  cj 
•0  5  0. 
tf>  «A  O 


**Saururus  cernuus  L.  Eastern  and  Central  United  f(A  Eaten  by  Aesthetic  Moderately 

CTzanT's*  tail  southeastern  Texas  States  wood  ducks  beneficial 

HABITAT:  water  on  muddy 
soils  of  lakes,  swamps, 
and  streams 


OJ  </> 

-o**5 

C  m  6 
)  (O  m  t 
:  fO 

>  »  <•  £ 
i  in  m 
-o  -O  *— 

-  1-  L-  r- 
)  v-  rtJ 

-Q  -O  E 
3  oj  cni/i 
3  E  C 

3  ID  O  U1 

-  CJ>  */>  rtJ 


a)  *  V) 
<=  in  •— 

.*->  £x>  £ 
c  o>£  g 
2  <u  -O  fO 
t.  E  O'  E 
S  o  c 
o.  in  o  •— 

e 

■*"  o  *  e 

in  ^  w 
*0  “O  TJ  _ 
01  O  L-  X 
QJ  Of-  c 
l/)  V-  -O  ^ 


•  in 
in  * — 
i  -  m  -*-»  <u 

OJ  10  r—  <0  L. 

e  -a  «o  l.  i- 

>>  <0  L.  E  -X  *»- 

o  cr>-^  t  w  d 


-Q  5  3  cr 

*o>E6w 


iz  *  cn  E  E  w 

OJ  -  in  C 

*Jr-T3  Of  >)  * 

(O  J  L  Wr-X.  W 
<U  O**-  J2  ^  5 
4-  J3  •  £  m  o 
m  l-  qj  m  m  4*>  o 
-o  a>  i-  *o  _  c  a 

(DPOi.Oa3U 
<u  to  _c  c  r-  to  < 
(O  J  w  iJ  (O  o.  J.  — 


••  in  < — 
l  *•  in  4->  OJ 

qj  in  < —  m  i- 

E  -o  «o  i-  s- 

^  «s  s- 

jO  cn-*-  E  m  j 

X  iD  3  (J 

c.  *o>E  E 

oj  •*  m  c 
4->  r—  "O  a  «■—  >>  • 
id  i  i.  i/i> —  X)  w 
dj  Of-  to  C 

4-  X5  »E  w  o 
u>  j.  ai  id  m+j  o 

-o  O)  i--0  c  o 

CJ  4->  O  U  "O  <0  U 

Ol  «3£^  Cr-  «J  < 
l/T  5  W  X  <3  £1  i-  2- 


•  in 
in 

-  in  4->  OJ 
«—  tO  L- 

gV-  i_ 

E  w  3 
iO  3  C 

£  B  «n 

*—  >>  - 
»—  .O  in 
(O  c 

»£  W  O 
i  in  O 

>  c  o 

.TJ  iO  U 

*  e  •—  <o 

1  <0  Q-  L. 


•  OJ 
“O  Cl 

C 

OJ  O 

L. 

O  S- 

qj  in 

C  3 

4->  OJ 

to  UJ 

in 

> 

ro  10 

-o  O 

OJ  -M 

IO  -M 

to 

>*<y 

4- 

OX) 

> 

OJ 

QJ  *r— 

■L»  4-» 

TJ  *L» 

in  «r- 

53 

£5 

fo  O  c 
-X  4-»  W 
in  O 
«o  -C  4- 
s_  ■*->  -*■* 
JO  3r- 
(U  o  <o 

2  WU 


<u 
u  > 
o  **- 
rr  -*-> 

<o 
-u  c 

3  0) 

o  -  a- 
£(00 
03  0  l- 
3-<-  3 
O  5-U 

V-  o 
SZ  £  O 
hcC+J 


4->  4J 

s-  «o 

°  c  - 
n  o 

-  CL 

.c  «o  o 

OlU  L 
3-»-  3 
O  i-OJ 

l-«C 


in 

•o 

x  o> 

OJ  E 
I—  OJ 

oj  L-  m 
cr  -*->  +>  O 
c  3X0 
to  O  QJ  0J 

a  <c  Cl 

a>4-»  i 

ai  3  aw 

4->  o  oj  c 

to  L  O  ^ 

4->  XXL 
IO  h-  OJ  H- 


1  O 
J=  C 
l»  in 
3*0  *3 
OCX 
in  to  QJ 


in  in  c 
fO  tO  QJ 
U4  QJ  U 


X  C 
oj  o  in 
■m  g  « 
io  E  x 

POO 

in  oh- 


3 

«“  >» 

3  r— 

I  t-  fljv 
O  3  0 
>  -a  in  in 
c  oj  3 
o  oj  'O 

U  J 

OH-X) 

Elect  v- 


E  r»  <£ 

3  Oil— 

c  a>»-« 
o  in  co 

C7  <C 

* 

O  3 

a-fo 

* 

* 


OJ  *—•  01 
3:  co  -x 
P<  <o 
U  3C  »— 

#a 

E 

i/i 


Ol  -L*  I 
ol  t?  O*. 

-r-|  01  5  3 

X3|  QJ 

3:  *• 

<a  +->  H-  - 
l-< 

L  •  ITJ  t—  - 
(O  JE” 
o  3  in  CO  * 
1-  OJ  «£  * 
in  -x  31  * 


m  D 

C  ai  c 

0,  ^2! 

x>  Q, 


to 

-f-  *0  -t  L. 
L.  OJ  J—  3 

<D  i—  QJ  ►_  *J 

o  -  jea  w 
•*-to-u<C-*- 
m  E  L.  2C  o 
L  /I  <U 
OJ  E 
a.  to 
♦ 


:  «r-  <f  *o«C 

:  l.  i—  L  Oil— 
J  IO  •— »  to  r-  OJ 
J  o  CO  o  ~  ^  ^ 

-  -r-  <r  f- 

)  MX  W  E  LX 

:  l  l  in  5 

oj  o>  £ 

a.  a.  co 

* 


Abundance  Use  for 

Species _ State  Range _ United  States  Range  in  Region _ Wildlife  Habitat  Other  Values  Project  Impact 

AIZOACEAE  (carpet-weed  family) 
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Species _ State  Range _ United  States  Range  In  Renton _ Wildlife  Habitat  Other  Values  Project 
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